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PREFACE

The purpose of this book is to acquaint the prospective head of the
engineering department and other officers of the department with the
widely varied administrative duties of the engineer officer. This book
and the sources of additional information mentioned in the text furnish
much of the information necessary for the proper administration of the
engines..ag department. This book is not intended as an official refer-
ence; if it is at variance with any official directive or doctrine publica-
tion, such directive or publication must apply. Current official directives
and technical manuals should always be consultedfor current information
concerning the organization, responsibilities, and functions of the engi-
neering department.

This book is based onth: assumption that the reader, as a line officer,
a limited duty (engineering) officer, or as an engineering duty officer, is
familiar with the various aspects of marine engiheering and appropriate
technical material, and has acquired a general knowledge of the Naval
Ships Technical Manual, as well as of Bureau of Naval Personnel texts

relating to naval machinery and shipboard electrical systems.

Engineering Administration is used asthe reference textfor an officer
correspondence course.
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Training Publications Division, Naval Personnel Program Support Ac-
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mander, Service Force, U, S, Atlantic Fleet, the Naval Destroyer School,
Newport, Rhode Island, and the Naval Amphibious School, Little Creek
Virginia. \

First Edition 1955
Revised 1957
Revised 1864
Revised 1969

Stoc’k Ordering No.
0500-239-1100

Yy

SRIDNP PP NUI PP

STV RPRSEVRE Y U PO PRI S o

P




THE UNITED STATES NAVY
GUARDIAN OF OUR-COUNTRY

The United States Navy is responsible for maintaining control of the sea
_ and is a ready force on watch at home and overseas, capable of strong
) action to preserve the peace or of instant offensive action to win in war.

itis upon the maintenani:e of this control that our country's glorious
future depends; the United States Navy exists to make it so.

WE SERVE WITH HONOR

Tradition, valor, and victory are the Navy's heritage from the past. .To
these may be added dedication, discipline, and vigilance as the watchwords
of the present and the future.

At home or on distant stations we serve with pride, confident in the respect
of our country, our shipmates, and our families.

. Our responsibilities sober us; our adversities strengthen us.

Service to God and Country is our special privilege. We serve with honor.

THE FUTURE OF THE NAVY

The Navy will 'always employ new weapons, new techniques, and
greater power to protect and defend the United States on the sea, under
the sea, and in the ajr.

e e g i e

Now and in the future, control of the sea gives the United States her
greatest advantage for the maintenance of peace and for victory in war.

Mohility, surprise, dispersal, and offensive power are the keynotes of
. " "the new Navy. The roots of the Navy lie in a strong belief in the
future, in continued dedication to our tasks. and in reflection on our
heritage from the past.

Never have our opportunities and our rzsponsibilities been greater. 5 |
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CHAPTER 1
THE ENGINEER OFFICER

One of the most interesting, challenging,
and rewarding jobs in a naval ship is that of
the head of the engineering department—the
engineer officer. It i8 not possible for every
unrestricted line officer desiring a navalcareer
to serve a tour of duty as engineer officer, but
each one should serve at:least one tour of duty
in the engineering department of a ship. This
is especially true today when the complexities
of modern techniques of naval warfare demand
that the commarnding officer possess complete
knowledge of his ship’s.operating capabilities.
Normally, the assignmert -as head of the en-
gineering department in a naval ship requires
prior shipboard engineering plant experience,

_preferably as an officer. In an emsrgency,

however, when the need for engineer officers
exceeds the availability of those with prior
experience, a young officer with an engineer-
ing background may be assigned duty as en-
gineer officer of a small ship.

This chapter is devoted primarily to a

- discussion of standard shipboard organization

and the duties, responsibilities, and authority

of the engineer officer. Throughout this chapter -

and in subsequent chapters of this publication
some of the duties of the engineer officer are
related as they apply to his assistants when
assigned. It must be understood, however, that
the delegation of certain of-his duties to assis-
tants in no way relieves the 2ngineer officer of
his responsibility in regard to such duties and
when no assistants are assigzned, the engineer
officer must perform those duties himself.

STANDARD SHIP ORGANIZATION

Organization is the orderly arrangement of
materials and personnel by functions. Sound
shipboard organization is a requisite for good
shipboard administration. A shipboard organi-
zation, designed to carry out the objectives

" of command, i8 based on a division of activities

and on the assignment of responsibilities and
authority to individuals within the organization.
To ensure optimum efficiency within the organi-
zation, all essential functions must be recognized
and delineated as specific responsibilities of
appropriate organizational units, and there must
be a clear definition of individual duties, respon-
sibilities, and authority.

The responsibility for organization of the
officers and crew of a ship is assigned to the
commanding officer by U.S. Navy Regulations.
The executive officer is responsible, under the
commanding officer, for organization of the
command as a whole, while the heads of depart-
ments are assigned the duty of organizing their
departments for readiness in battle and assign-
ing individuals to stations and duties within their
respective departments.

The requirements for battle form the basis
for the organization of combat ships and, as
appropriate, for the organization of noncom-
batant ships. Functional groups such as those
snown in figure 1-1 are headed by key oificers
and comprise the battle organization of such
ships. The officers man specified stations and
control the activities of personnel under their
direction. Functional group control contributes
flexibility to the battle organization thereby in-
creasing its effectiveness when executing the
plan for battle or variationsthereof necessitated
by the tactical situation,

The commanding officer as head of the battle
organization exercises command control and is
responsible, during action, for engaging the
enemy to the best of his ability. The command-
ing officer is assisted in his tasks by the navi-
gator, operations officer, weapons officer (or
first lieutenant), engineer officer, damage con-
trol assistant, air officer (aircraft carriers),
and the combat cargo officer (amphibious opera-
tions), all of whom have cognizance over the

5 ’
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ENGINEERING ADMINISTRATION

COMMAND CONTROL
SHIP CONTROL
AIR BASE CONTROL OPERATIONS WEAPONS CONTROL! | DAMAG E CONTRDL ENGINEERING DEBARKATION
(WHERE REQUIRED) CONTROL CONTROL CONTROL
. (AMPHIBIOUS
|DPERATIONS, ONLY)
1. FLIGHT DECK | |1. INFORMATION 1. MAINBATTERY | | 1. DAMAGE CONTROL | [1. MACHINERY
CONTROL CONTROL CONTROL CENTRAL CONTROL
2 FLIGHT DECK | |2. COMMUNICATIONS 2. ANTIAIRCRAFT | | 2. REPAIR STATIONS | |2. BOILER CONTROL] | 1, BOAT CONTROL
3 HANGAR DECK CONTROL TTERY 3. DECONTAMINATION| 3. ELECTRICAL 2, DEBARKATION
3, ELECTRONIC NTROL STATIONS CONTROL CONTRIL
N WARFARE CONTROL | | 3 ASWBATTERY | |4 BATTLE DRESSING | |4. MAIN ENGINE 3. HELO CONTROL
] 4. AR OPERATIONS CONTROL STATIONS CONTROL
CONTROL 4. TORPEDO 5. BATTLE MESSING .
5. AIRCRAFT CONTROL CONTROL STATIONS
2

Figure 1-1.—Shipboard battle organization.

major—control functions of the ship in battle.
The functions (fig. 1-1) include ship control,
operations control, weapons control, engineering
control, damage control, air base control, and
debarkation control. When embarked, the air
group commander is responsible to the com-
mandlng officer in matters affecting the air
group’s readiness.

Additional information concernlng shlpboard
battle organization is available in Battle Control

114,1

department are the five basic departments found
in all ships. An officer may be assigned to head
more than one department in ships which do not
have a sufficient number of officers to head each
department individually.

Departments are organized into divisions
which, insofar as practicable, are assigned
battle stations permitting their employment as
units under their own officersandpetty officers.
Shipboard Procedures, NWP-50(A), lists the

’ g, NWIP 50-1(B). Information concerning the
mage control battle organization is contained
in chapter 3 of this publication.

In many departments, the division of personel
in the shipboard administrative organization
(fig. 1-2) closely approximates that in the ship-
board battle organization, However, to meet the
requirements of sound organization principles,
the administrative organization structure must
allow for the carrying out of certain functions
which have no place in battle. In the day-to-day
routine, the needs of training and maintenance
are emphasized, and certajn support measures
are necessary for administrative reasons.

U.S. Navy R tions prescribes the ad-

ministrative organization for all types of ships.
The navigation department, overations depart-
ment, weapons department (¢ ck department in
some ships), engineering department, and supply

@

standard letter and numeral designations of
divisions of all types of ships. When it is neces-
sary to establish a division not listed or when
func tions of two or more divisionsare combined
in a single division, the type commander assigns
a suitable letter or numeral designation which
conforms as nearly as possible to the designa-
tions listed. Examples of the division designa-
tions are shown in figure 1.2,

HEAD OF ENGINEERING DEPARTMENT

The engineer officer is the head of the en-
gineering department in naval ships. As a head
of department, the engineer officer represents
the commanding officer inall matters pertaining
to his department. All personnel in the engineer-
ing department are subordinate to the engineer
officer and all orders issued by him must be
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ENGINEERING ADMINISTRATION

obeyed accordingly by them. In the performance
of his duties as head of the engineering depart-
ment, he must conform to the policies and com-
ply with the orders of the commanding officer.
In addition to general duties which are appli-
cable to all heads of departments innaval ships,
the engineer officer has certain duties peculiar
to the head of the engineering department. The
duties, responsibilities, and authority of the
engineer officer and his assistants are pres-
cribed in U.S. Navy Regulations.

GENERAL DUTIES

The engineer officer is allowed to confer
directly with the commanding officer in any
matters relating to the engineering department
whenever he believessuchactiontobe necessary
for the good of his department or the naval ser-
vice. Heinust keep the executive officer informed
of such matters, however, and will normally
report to and confer with the executive officer
for the administration of the engineering de-
partment,

The engineer officer must keep the com-
manding officer informed of the operational
readiness and actual operation of the main pro-
pulsion and electrical plants and of the damage
control organizations and systems. Permission
of the commanding officer must be obtained be-
fore any machinery or equipment in the en-
gineering department can be disabled if such
action will adversely affect the safety or opera-
tion of the ship. When such disablement of
machinery will adversely affect the ship’s
ability to accomplish her mission, permission
of the type or fleet commander (as appropriate)
is also required. During operating periods of
the ship, the disablement of major items of
machinery in order to perform routine main-
tenance should be kept to a minimum commen-
surate with good engineering practices.

Other general duties of the engineer officer
Anclude: ’

1. Organization of the department, training
and assignment of pe.sonnel, maintenance of
material, and exerrise of a readiness doctrine
80 as to ensure uptimum readiness for battle.

2. Preparation and maintenance of bills and
orders necessary to ensure proper organization
and efficient operation of the engineerirg de-
partment. :

3. Indoctrination and supervision of persons
within the department and others under his
control in such a manner as to ensure strict

5

observance of all prescribed and necessary
security measures and safety precautions, This
requires proper posting of all safety precau-
tions and frequent instruction of personnel con-
cerned in observance of security measures and
safety precautions.

4. Conducting frequent inspections of per-
sonnel, material, and spaces assigned to the
engineering department and correction of defects
and deficiencies. The engineer officer or his
representative should inspect the department
each day and report results of the inspection to
the cxecutive officer.

5. Control of the expenditure of funds al-
lotted and operation of the engineering depart-
ment within the limit of such funds.

6. Economy in the use of public funds.

7. Maintenance of records and submission of
reports required of the engineering department.

8. Maintenance, preservation, and security
of spaces assigned to the engineering depart-
ment.

9. Anticipation of personnel and material
needs of the engineering department and the
timely submission of requests tofulfill require-
ments.

10. Cooperation with other heads of depart-
ments in order to contribute to the coordination
of effort of the entire command,

11, Performance of such other duties as may
be assigned,

SPECIFIC DUTIES

The engineer officer is responsible, under
the commanding officer, for the operation, care,
and maintenance of the ship’s main propulsion
plant, electric power plant, auxiliary machinery,
piping systems, and interior communications
systems; for the control of damage; and for re-
pairs to the ship’s hull. When requested by the
head of department concerned, the engineer
officer is responsible for the repairs to material
and equipment which are beyond the capacity
of the repair personnel or equipment in other
departments but within the capacity of the en-
gineering department.

The engineer officer assigned to a shipprior

. to its commissioning will have the task of ini-

tially organizing hisdepartment, and even though
the engineer officer in an older ship usually in-
herits an efficient and well-run department, he
may find a certain amount of reorganization is
necegsary to improve operation of the depart-
ment. In either eventuality, the engineer officer
i8 specifically charged with administratively or-
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Figure 1-3.—Typical engineering’ department,

ganizing the engineering department in such a
manner that the indoctrination, assignment,
training, supervision, and performance of per-
sonnel within the department will ensure effec-
tive, efficient, and reliableoperationof the ship’s
engineering plant and damage control facilities.

Before maximum efficiency of operation is
possible, all hands in the engineering depart-
ment must have a clear understanding of the
functional relationships within the department’s
organization. Duties, responsibilities, authority,
and organizational relationships mustbe clearly
understood or costly confusion and conflict will
develop. Organization chatts and functional
guides furnish the best means of making the
details of an organization known,

Organization charts show the arrangement of
the various departments and divisions and the
command and staff relationships of personnelin
the organization. An engineer ing department or-

" ganization chart (similar to the one shown infig.

1-38) illustrating the relationshipbetweenthe en-
gineer officer, his assistants, division officers,
material officers, and leading petty officer bil-
lets should be maintained in the engineering de-
partment office (log room) for the engineering
department.

There are two commonly used types of or-
ganization charts. A structural organization

chart (fig. 1-3), which outlines the basic rela-
tionships between the various components of
the organization, is a simple presentation of
the line and staff relationships of executive
officer and supervisory leading petty officer
billets in the organization. A functional organi-

zation chart presents the functions of the .

various segments of the organization in addi-
tion to indicating the interrelationships of those
functions. Within the various boxes of a func-

. tional organization chart are included state-

ments applicable to the organizational segments
represented by the box.

The chief advantage of an organization chart
is that it provides all personnel in an organiza-
tion.with a concise picture of the relationships
of individuals within the organization, In a large
organization, charts ‘should be prepared for each
level, becoming more detailed as theyillustrate
smaller segments of theorganization. In smaller
-commands, chartsof only the department organi-
zation may suffice to illustrate the details of
all executive and supervisory positions.

Functional guides are primarily jobdescrip-
tions which present a clear delineation of dele-
gated authority. These guides setforth instruc-

.tions for each billet concerning the basic

objective of the billet; the duties, responsi-
bilities, and authority applicable to thebillet; and

9.




. - ENGINEERING ADMINISTRATION

the organizational relationships defining the
accountability of the incumbent to his supervi-
sor and of the subordinates to the incumbent,
The format of a sample functional guide is
shown in figure 1-4,

Ship organization and regulations manuals
provide organization chartsand fut:ctional guides
to ship’s personnel inan easily referenced form.
The Ship’s Organization and Regulations Manual
includes, as a miniz;um requirement, the fol-

lowing:

1. Description, boik written and graphic, of
the ship’s administrative organization from the

commanding officer level and of the watch or-
ganization through all echelons.

2. Organizational bill of the ship.

3. Ship’s regulations,

When determined necessary by the type com-
mander, the ship’s organization and regulations
manual is supplemented by department and
division organization manuals containing organi-
zation charts and functional guides through all
supervisory levels, Where appropriate, func-
tional guides are also provided for watch
standers. -

The engineer officer and engineering division
officers are responsible for issuing and main-

1326, Basic Functions

The engineer officer shalls

readiness.

- 2, Supervise firefighting.

The engineer officer is responsible,
the operation, care, and maintenance of the ship's main propulsion plant,
auxiliary machinery, and piping systems; for the control of damage; for
the ¢peration and maintenance of electric power generators and distri-
bution systems; for repairs to the ship
material and equipment of other depart
of those departments but within the ca

under the commanding officer, for

's hulls and for repairs to
ments which are beyond the capacity
pacity of the engineering department,

1327. Duties, Reaponaibmtf.ea, and Authority

!, Maintain the hull, machinery and electrical systems in battle

3. Maintain interior commnication equipment in the ship,.

——
1328, oOrganizational Relationships

department .

¢. Elactrical officer

e. 5pecial assistants (t-.'
and chemical defense; fire mavsht’}

1. The engineer officer reports to:

8. The commanding officer for the operational readiness and
actual operation of tlie main propulsion and electrical plants and of the
damage control organisation and systems,

b. The executive officer for administration of the engineering

2, The following report to him:
a. Damage control assistant
b. Main propulsion gssistant

d. Aduinistrative assistant (engineering)

dcal assistants for nuclear, biological,

-

f. Department training officer

Figure 1-4,—Format for a functional guide.
6
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taining their respective departmcent or <ivision
organization manuals. The commanding offi:er
must approve the engineering department Lr-
ganization mamal when issued, and the engineer
officer must approve any division organization
manuals issued for divisions under hir. cogni-
zance. Detailed instructions concerning the
preparation of department and division organi-
zation manuals are contained in Shipboard Pro-
cedures, NWP-50(A).

Other specific duties of the engineer officer
are discussed in detail under the duties of his
assistants in this chapter and in subsequent
chapters.

ASSISTANTS TO THE ENGINEER OFFICER

The engineer officer is assigned assistan's
for damage control, mainpropulsion, electrical,
and other specific duties as may be requiredfor
the proper performance of the functions of the
engineering department. The duties prescribed
for the engineer officer do not zctievd his as-
sistants of their resporzitdlities. The engineer

officer will ensure that his assistants perform .

thefr assigned duties and he is required to per-
form those specific duties himself, when as-
signed. .

Damage Control Assistant

The damage control assistant (DCA) is re-
sponsible, under the engineer officer, for the
establishment and maintenance of an effective
damage control organization: for t>: supervision
of repairs to the sz =01, machinery, and
piping systems except as specifically assigned
to another division ordepartment; for the opera-
tion and maintenance of assigned auxiliary ma-
chinery; and for the preparation, maintenance
and submission of logs, records, and reports
required in connection with his assigned func-
tions. The specific duties of the damage control
assistant are discussed in considerable detail
in chapter 3 of this publication.

Normally, the auxiliaries (A) and repair
(R) division officers are responsible under the
damage control assistant. The damage control
assistant performs/the duties of the R and A
division officers in' ships where the number of
officers assigned precludes the assignment of
these billets to other officers.

Main Propulsion Assistant
The main propulsion assistantis responsible

under the engineer officer for the operation,
care and maintenance of the ship’s propulsion

//

machinery, the auxiliaries related thereto, axrma—— N8
such other auxiliaries as may be assigne<cik

Under the engineer officer, the mainpropuall ——
sion assistant is specifically responsible £ TE————
the reliability and effective operation of tim ae=—————
ship's main engines, boilers and assigned aux-
iliaries. 'n the discharge of these duties, INneemS—grc——a
must make, or cause reliable subordinates S
make, frequent inspections of all the machine x———————rr
and equipment for which he is responsible. I EEE————
addition, the main propulsion assistant murE=mEE—————-l"
ensure the reliability of such machinery armssssec——3
equipment by makinz certain that necessaxr—————5r
inspections, tests, repairs, and adjustmernf- ————m==x
are effected subject to receipt of requixr-e——ammm——r—"%
authorization and in accordance with applicals I ses—————m"=—
Naval Ship Systems Command and manufacs—m
turer’s techknical manuals. He must persona R i ——— ==
rupervise the operation of the main propul S A e rr ="
plant when the ghip is getting underway, conn i E———"
to anchor, and at other times when unusual cCa I =————m—m—mt=="
must be exercised. Except in cases of eme=————
gency, he must ensure that permission of R EEEEEE———————E—
commanding officer is obtained before fix e g
are lighted or secured under a boiler, and tin=—— =%
main engines dre not turned except upon (372 —— "W &
from, or permission of, the officer of the decC-lnm————

Other engineering duties of the main propanillllilililiip ——

sion assistant include:
* 1, The care, stowage, and expenditure e —m=lll"
ffaeis (except for alrcraft and missiles); R EEEEE—————
maiitsuance and sSecurity of fueling systerxr s =
(excert for aircraft and missiles); and the ma & mr
teuiance of fuel records including submissiora er————swell™
a daily fuel report to the commanding OfficC ey
via the engineer officer.

2. Proper preparation, care, submissic o=t
and disposition of the engineering log and ewr—=—————
gineer“s bell book. In this regard, he is requi s
to inspect them at least dailyand talie such actiba—————aseamrm
as may be necessary, within the limits of I TINNES s=x
authority, to ensure their proper mainten= Fmac—————r-
and timely submiseion. .

3. The préparation, care, and dispositiorn o——— @l
such operation, maintenance, and other e m———mm —
gineering records as may be prescribed by tlE—— e
Naval Ship Systems Command or other compete—mmr——ucil—
authority.

The main propulsion assistant must know S llE—IE——mmec>
operation characteristics of the equipment == T———ml
machinery concerned in order to be able — =
properly observe tests and interpret their r e —__
sults; to properly inspect spaces, machinex——=pr

and equipment; and to obtain useful (and O E e E————rwm

vital) information from the perusal of logEm—— — —===_

pt ted a s
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records, and reports. Naturally, there is no
substitute for experience but since available
time often precludes the opportunity for the
necessary experience, the main propulsion as-
sistant must avail himself of every opportunity
of improving his knowledge of machinery and
equipment through self-study and attendance
(when practicable) at fleet operated schools.

The main propulsion assistant can gain con-
siderable self-confidence and knowiedge by
qualifying himself (and requiring that each of
his watch officers qualify) in the procedures
for warming up and securing each major item
of machinery in the main engineering plant. The
training may be conducted by a previously qual-
ified officer or the most competent engineering
petty officers. This training should improve the
efficiency and morale of both the waich officer
and the personnel of his watch.

Information concerning the equipment and
machinery in his own ship is available to the
main propulsion assistant in publications such
as blueprints and manufacturers’ technical
manuals which are readily available in the log
room. Two of the most important reference

books in the engineering department are the

Naval Ships Technical Manual and the Shi

Information Book. Information concerning the

location, condition, size, and description of the

machinery and equipment in the engineering
department is easily obtainable by actually
sighting the equipment and machinery during
operation, when idle, and while maintenance
procedures are being performed. Manufac-
turer’s name plates attached to equipment gshow
data concerning safe operating limits, capa-
cities, and other useful information.

To the more knowledgeable officer, com-
parison of past and present performance rec-
ords, reports, and logs will present a clear
picture of the condition of the engineering plant
and will often disclose areas of suspect or the

actual need of repairs. Evaluation of informa-

tion gained from this source must necessarily
be based upon the completeness of the records,
reports, and logs, and the integrity of the person
or persons who prepared them.

A valuable source of knowledge which should
never be overlooked is the informationavailable
from more experienced officers, supervisors,
and equipment operators. The supervisor of a
space should always accompany the main pro-
pulsion assistant on his inspection tour. In this
manner, the supervisor is readily available to

answer questions and receiveorders concerning
the space and machinery.

In ships where the number cf officers avail-
able does not permit the assignment of other
officers as the main engines (M) and boiler (B)
division officers, the main propulsion aseistant
may also be assigned thes2 billets. The M and
B division officers are responsible under the
main propulsion assistant, when assigned.

Electrl_cal Officer

The electrical officer is responsible, under
the engineer officer, for the operation, careand
maintenance of the ship’s electric power genera-
tors and distribution systems, interior com-
munications equipment and systems, degaussing
equipment and systems, gyro compass equipment
and associated systems, dead reckoning analyzer
and associated equipment, and small boat elec-
trical systems. He is also responsible for the
maintenance ofall other electrical and electronic
equipment, machinery, and systems not speci-
fically assigned to another division or depart-
ment; and the preparation, maintenance, and
submission of logs, records, and reports re-
quired in connection with his assigned duties.

The electrical officer is usually assigned
collateral duty as motion picture officer. In
this capacity, he is responsible for the procure-
ment, Btowage, scheduling, and showing of enter-
tainment motion picture programs; for the
training and assignment of motion picture pro-

‘jectionists; for the operation, care, and main-

tenance of motion picture projectors and as-
sociated equipment; and for the preparation,
maintenance, and submission of the required
logs, records, and reports concerning motion
picture programs and equipment.

When an electrical officer is not assigned,
his duties are usually performed by the damage
control assistant. The electrical (E) division
officer is responsible wnder the electrical of-
ficer.

Engineering Administrative Assistant

The engineering department administrative
asgistant functions 28 an aide to the engineer

cer in the details of administration. When
assigned, the engineering administrative as-
sistant is responsible for:

1. Operation of the log room, maintenance
of the equipment assigned, and the maintenance
and preservation of the space assigned.

-
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2. Assignment, training, supervision, and
evaluation of the log room yeomen and other
enlisted personnel assigned to the log room.

3. Maintenance of the engineering depart-
ment records and a tickler file on all required
reports.

4.. Preparation of the engineering depart-
ment watch bills. '

The engineering administrative assistant
screens all incoming engineering department
correspondence, initiates required action (when
appropriate), and checks the accuracy of all
correspondence leaving the department. He
assists the engineer officer in the implementa-
tion of directives from higher authority that
pertain to the administration of the engineer-
ing department. He also assists in the prepara-
tion of all engineering department directives
and (following release by the engineer officer)
exercises control over their issuance in such a
manner as to assure effective dissemination,

Supervision of the log room must not be
neglected. The operation of this office affects
each of the enginecring divisions and reflects
the effectiveness of the engineering department.
Blueprints, technical manuals, and other publi-
cations must be properly stowed and indexed so
they can be easily located. A method mfust be
established for accounting for publications which
have been removed from the log room and their
removal should be kept to a minimum. Periodic
inventories must be held so that missing items
can be promptly reordered. Changes should be
entered as soon as possible in order to ensure
the publications are maintained uptodate. Logs,
records, and reports should be properly filed
for easy reference. In order to avoid clutter in
the log room, a plan must be established for
the prompt disposition of logs, records, and
reports in accordance with current applicable
instructions.

In some ships the duties of the engineering
administrative assistant may be assigned to the
main propulsion assistant.

Engineering Training Officer

The engineering department training officer
is an assistant to the engineer officer for the
administration and coordination of the training
program of the engineering department., The
duties, responsibilities, and authority of the
engineering training officer are discussed in
detail in chapter 4 of this publication.

NBC Defense Officer

The nuclear, biological, and chemical (NBC)
defense officer should be a graduate of a com-
prehensive NBC defense course or a chemical-
biological defense course. Generally, the job
of NBC defense officer is assigned as collateral
duty to the damage control assistant. In this
capacity he acts as technical advisor to the
commanding officer and the engineer officer
in matters concerning NBC defense. He assists
division officers in the NBC warfare training of
personnel in the ship and is responsible for
the indoctrination and training of the damage
control battle organization in this type of war-
fare. The specific duties of the damage control
assistant prior to and following an NBC attack
are discussed in detail in chapter 3 of this pub-
lication.

Gas-Free Engineer

The Naval Ship Systems Command requires
that each naval ship which may have occasionto
order meninto closed orpoorly ventilated spaces
or to perform hot work in the vicinity of explo-
sive or flammable materials, designate one com-
petent person gas-free engineer. The term"hot
work" as used in this publication includes all
work involving the use of open flame or spark
producing equipment or any work involving heat-
ing metal to or above 450°F. The gas{ree en-
gineer, usually subordinate to the damage control
assistant, must analyze conditions inhis shipand
ensure that no danger of suffocation of personnel
or hagzard to personnel or equipment from nox-
ious or explosive gases exists during anyopera-
tions in the ship. He advises the engineer officer
and commanding officer in matters concerning
the safety of personnel performing welding and
allied work in hazardous locations. He assists
the engineer officer in the preparation of in-
structions regarding entry into closed or poorly
ventilated spaces and the procedures to be fol-
lowed to ensure the safety of personnel and
equipment involved in welding and allied opera-
tions.

The gas-free engineer must organize and
administer a training program to inform all
hands of the hagards involved in entering closed
or poorly ventilated spaces and in welding and
allied operations. He is responsible for the
posting of warnings of such hazards in spaces
where they exist and he is authorized to order
men out of a compartment immediately or to
suspend work whenever an unsafe condition is

%
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found to exist. He must immediately notity the
commanding officer, engineer officer, or other
responsible authority, of any such cessation of
work and the reasons therefore.

The gas-free engineer will be governed in
the performance of his duties by applicable
instructions contained in NavShips Technical
Manual; the commanding officer’s instructions;
and other directives issued by higher authority.
In many ships the damage control assistant is
assigned collateral duty as gas-free engineer.
When the gas-free engineer is an officer other
than the damage control assistant, he shallkeep
the damage controlasgsistant informed of matters
concerning his duties.

It should be noted that the designation of the
gas-free engineer by the ship’s commanding
officer is a matter of logics. The commanding
officer knows the requirements ofthis collateral
duty and normally designates a person who best
possesses these qualifications.

The Damage Control Schools in Philadelphia
and Treasure Island cover the use of explosive
and noxious vapor detectors, use of proper ven-
tilation, use of air line masks and oxygen breath-
ing apparatus, safety precautions and fire
hazards in closed unventilated spaces. - Depend-
ing upon what course the student is taking in
these schools, he is exposed to varying amounts
of the NavShips requirements (whichare periodi-
cally prescribed by NavShips through the Bureau
of Naval Personnel for activities afloat) for the
gas-free engineer. The schools do not actually
train the gas-free engineer. '

The aforementioned logics are that aboard
each ship several men, such as the engineer
officer, the DCA, and the senior Damage Con-
trolman, have been trained in the requirements,
recommended by NavShips, to various degrees.
At present, the commanding officer designates
the person who will most logically posses this
background and who is trustworthy enough to
learn what he doesn’t know, and who possesses
sufficient initiative and leadership abfility to
carry out the duties regarding the safety of the
ship and men working in closed spaces that may
contain death-dealing vapors oralack of oxygen.

Fire Marshal

The fire marshal is responsible under the
engineer officer for the maintenance, avafl-
ability, and reliability of the firefighting equip-
ment in the ship; and for the elimination of fire
hazards. He assists the damage control assistant

10

in the preparation and administration of the
training of personnel in the ship’s damage con-
trol battle organization. He must also keep the
damage control assistant informed of his actions
as fire marshal.

PROSPECTIVE ENGINEER OFFICER

Usually when an officer reports to a ship in
commission to relieve the engineer officer, the
relief is effected jointly by the two officers .
concerned. At other times, an officer may be
assigned to a ship prior to its commissioning
for duty on board as engineer officer when
commissioned. In the former case, the job of
the officer prior to relievingthe engineer officer
is relatively simple and much assistance canbe
obtained from the incumbent himself.

The circumstances are quite different when
an officer is ordered to duty as the prospective
engineer officer of a ship to be commissioned.
In this case, he performs the duties of engineer
officer subject to the orders of the officer to
whom he has reported for duty (shipyard com-
mander, supervisor of shipbuilding, or reserve
fleet group commander). If his ship is being
constructed, he will have the task of initially
organizing the engineering department as well
as establishing and maintaining working rela-
tions with shipyard personnel; attending to the
numerous details concerning inspection of
machinery, tests, trials, and equipage; preparing
casualty control and repair p. 'ty manuals, oper-
ating instructions, and safety precautions;
selecting personnel for certain jobs; training
assigned personnel; and performing the many
other details peculiar to a new ship prior to
commissioning. The job willbe less complicated
if the ship has been in commission previously,
as in the case of a major conversion or a reac-
tivated ship.

In any event, the job of the prospective
engineer officer will be a much easier taskif he
has had previous experience in the engineering
department of a naval ship. Ifthehas not already
done 80, one of the first things he should do is
prepare a check list of all required publications,
logs, records, and reports. Such a list 18 helpful
when organizing the engineering department as
well as when deterinining that the publications,
logs, records, and reports of the engineering
department of a ship in commission are com-
plete, correct, and up to date prior to effecting

relief of the engineer officer. Naval ‘%ig
Technical Manual, Shipboard Procedures,
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NWP-50(A); Battle Control (U), NWIP-50-1(B);
U.S. Navy Regulations; Navy Department in-
structions and notices; Naval Ship Systems
Command directives; and the type commander’s
directives are publications which will be of aid
in the preparation of such a check list.

DUTIES UPON DETACHMENT

When the engineer officer ofa shipis ordered
detached from such duty, he and his relief must
jointly inspect the material, and records of the
engineering department. Upon completion of the
inspection, the two officers submita joint report
to the commanding officer. The report lists any
defects or- deticiencies, describes the status of
transfer of the equipage charged to the depart-
ment or subdivision (not required in organiza-
tions where equipage is held in the Plant
Account) and states the facts in dispute when
there is any disagreement between the officers
as to the condition revealed by the inspection,
In the event of disagreement, the commanding
officer ascertains the actual conditions, fixes
responsibility for them, and takes such other
action as may be necesgsary.

During the joint inspection of the engineering
department, the relieving officer should:

1. Inspect operation of the engineering plant
at anchor and underway (if possible).

2. Investigate any recent engineering cas-
ualties.

3. Inspect all spaces for cleanliness, pre-
servation, and posting of safety precautions and
operating instructions.

4. Check the joborders accomplished during
the last regular overhaul.

5. Check the status of authorizedalterations -
and outstanding shipyard and tender or repair
ship work requests.

6. Observe the actions of watch personnel
during casualty drills.

7. Check feed water and fuel consumption,

. 8. Inspect and observe operation of the
:;;A)ge control battle organization (if practi-

e

9. Inventory damage control lockers,

10, Check the routine for handling corre-
spondence and note any mltmndimeomapond
ence requiring action.

11. Check the status of required engineering

exercises to determine outstanding require-
ments.

1
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12, Inspect engineering department shop op-
erations.

The relieving officer should review the per-
sonnel records of engineering department per-
sonnel as to the number assigned, their quali-
fications, and assignments. He should inspect all
personnel of the department at quarters atleast
one time prior to effecting relief. He must
include a statement in his relieving -letter as to
whether sufficient qualified engineering depart-
ment personnel are on board and list any
shortages.

Prior to effecting relief ‘of the engineer
officer, the relieving officer should acertain
that all required logs, records, publications,
and reports are being maintained and are cor-
rect, complete, and up to date. Any discre-
pancies found must be noted in his relieving
letter.

In order to ascertain the amount and condi-
tion of the equipage and supplies in the custody
of the engineer officer, the relieving officer
must inspect outstanding requisitions of the
engineering department and inspect the inven-
tory, stowage, and preservation of engineering
storerooms and toolrooms. After conducting
an inventory of accountable equipment in custody
of the engineer officer, the relieving officer
signs the necessary custody cards. The officer
being relieved must prepare surveys on all
missing accountable equipage.

Circumstances may prevent the engineer
officer and his relief from making a joint inspec-
tion and report. When this occurs, the relieving
officer or incoming head of the engineering
department, must make the inspection as soon
as possible and submit his report to the com-
manding officer within twenty days after taking
charge of the engineering department.

. Upon effecting relief, the incumbent en-
gineer officer reports the fact and the conditions
existing in the engineering department to the
commandiag officer by letter, via the relieving
officer who endorses it after ascertaining there
are no omissions or exceptions in the basic
letter. The relieving officer should not hesitate
to ensure that the condition of the department
as stated in the relieving letter reflects the
actual conditions that exist. Hesitancy at this
time may lead to future embarrassment when
the commanding officer requires an explana-
tion for the occurrence of an engineering

casualty. .\/




CHAPTER 2
THE ENGINEERING DEPARTMENT

1t 18 the job of every officer inthe engineer-
ing department to ensure the operational readi-
ness of the department and thereby, the opera-
tional readiness of the ship. Morale andtraining
of personnel, and maintenance of material are
three factors essential for optimum readiness,
Proper administration of the department pro-
motes and sustains these factors. Effective
administration demands. planning, organizing,
commanding, and controlling. Ofall the elements
of administration, organization (the machinery
of administration) is the most important. The
effectiveness of the organization ofthe engineer-
ing department is dependent upon adherence to
the following principles: unity of command,
homogeneity of assignment, s;an of control, and
delegation of authority,

Unity of command is the requirement that
a person report directly to and receive orders
from one superior. One person must have con-
trol over one segment of the organization, and
he alone must issue all orders to and receive
all reports from that segment. All personnel in
the engineering department must know whom they
direct and to whom they report. To accomplish
unity of command within the department, the
chain of command has to be definite, clear-cut,
and understood and obeyed by all. Confusion
and conflict are certain to result when the chain
of command is ignorec, either from the top
down or from the bottom up. The engineer of-
ficer must make every effort to indoctrinate
his division officers so that they are made
aware of the importance of maintaining the chain
of command,

Homogeneity of assignment is the require-
ment that each division {n the department be
assigned closely related tasks, that each unit
under a division be assigned Specific functions
to perform, that individuals be assigned to
divisions in accordance with their abilities, and

,\‘/
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that individuals not be assigned to direct un-
related groups unless it is unavoidable.

Span of control is the requirement that the
type of work to be done and the degree of com-

- plexity and responsibility involved determine

(1) the number of personnel supervised by one
person, (2) the area involved in the supervision,
(3) the time available, and (4) the way in which
the supervisor is to use the time.

Delegation of authority is the requirement
that authority commensurate with assigned re-
sponsibility be delegated to the lowest level of
competence within the department. Delegation
of authority does not mean that the officer re-
linquishes his responsibility for the actions of
the person to whom such authority is delegated,
Ultimate accountability for the performance of
their individunl organizational segments re-
mains with the officers at all levels even though
they may have charged subordinates with the
immediate responsibility and delegated authority
for managing certain functions.

The type commander (or higher authority)
establishes the requirements for organization
in the form of organization charts and func-
tional guides that encourage the use of the best
techniques known for the operation of the en-
gineering department and the administration of
assigned personnel, The process of organization
has two aspects—the mechanical, which deals
with organization structure; and the dynamic
which deals with the integration of the human

facters into the organization structure, While

the mechanics of the organization of the engi-
neering department are primarily the responsi-
bility of higher rity, effective administra-
tion (dynamics) of the organization is the
responsibility of the engineer officer.

In addition to the aforementioned elements
of administration and organization, the personnel
and the various organizations which the engineer
officer will be required to administer are dis-

/G

-

i
H




Chapter 2—THE ENGINEERING DEPARTMENT

cussed in detail in this chapter. The chapter
also includes information concerning certain
aids (directives apd ship’s bills) that, when
properly used, can facilitate the engineer of-
ficer’s tasks involving command and control.

ENGINEERING PERSONNEL

The missions and tasks of the ship as es-
tablished by the Chief of Naval Operations
provide the basis for the equipment installed
in the ship. The number of personnel assigned
is ultimately fixed by the manning requirements
of the equipment in the ship as determined by
the Chief of Naval Operations.

The Chief of Naval Operations has assumed
from the Chief of Naval Personnel (since July
1965) the responsibility for promulgating man-
power authorizations. The ship’s COMPLE-
MENT (for fleet units or shore activities) com-
prises the personnel required for operating and
fighting the ship under wartime conditions and
the ship’s ALLOWANCE (for fleet units or shore
activities) comprises the personnel required for
peacetime operations. The number of personnel
actually assigned to the ship is determined by
manning levels (usually expressed as a per-

centage of complement in wartime or allowance’

in peacetime) based on the number of personnel
available to the Chief of Naval Operations.

Additional information concerning manpower
authorizations and procedures for requesting
changes can be obtained by referring to OPNAV
INSTRUCTION 1000.16, dated 21 July 1965.

DIVISION OFFICERS

The engineering department of a naval ship
is organized into divisions and each division
is headed by a division officer as appointed by
the ¢commanding officer. Each division officer
is responsible for the organization, adminis-
tration and operation of his division(s). The
basic administrative organization of a ship-
board division is shown in figure 2-1. The
number of sections in each unit will depend
upon the number of watch sections in the in-
dividuel ship,

The <ivision officer is responsible for en-
suring tnat hisassistants (technical and material
assistait, division training officer, and junior
division officer)properly perform their assigned
duties. He is required to perform those duties,

himself, when no assistants are assigned, The.

engineering division officers are responsible,
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under . the engineer officer, for the operation,
care, and maintenance of assigned machinery,
equipment, and systems. They must keep the
engineer officer informed of the operational
readiness of assigned machinery, equipment,
and systems. .

Other duties, responsibilities, and authority
of each division officer of the engineering de-
partment include:

1. Directing the operation nf his division
through leaning petty officers in accordance
with the division organization.

2. Assigning division personnel to watches,
battle stations, and general duties; and insti-
tuting a system of rotating personnel between
stations and duties in order to develop their
skills and proficiency.

3. Scheduling and conducting training for
personnel in the division. Division training
should provide for the indoctrination of newly
assigned personnel, assisting personnel to pre-
pare for advancement in rating (including
correspondence courses and practical factors
in both military and professional subjects),
individual instruction in shipboard duties, team
training as necessary to fulfill operating re-

‘quirements of the division, instruction in the

principles of effective leadership, and indivi-
dual training through courses of the United
States Armed Forces Institute (USAFI). In ac-
complishing this function, the division officer
receives guidance from the educational services
officer.

4. Evaluating the performance of enlistec
personnel of the division. The division officer
initiates recommended grades for the senior
petty officers in the division and 'reviews the
senior petty officers’ evaluations of the men
under their supervision.

5. Maintaining a division notebook containing
personnel data cards, training program data,
a space and equipment responsibility log, watch
and battle stations requiring manning by division
personnel, and other useful data for ready ref-
erence and for orientation of the division of-
ficer’s relief. Standard record forms (NavPers
2840 and the Division Officer’s Personnel Re-
cord Form), which may be filed in a three-ring
binder, are available through the general supply
system.

8. Ensuring properpreparation, maintenance
and submission of all forms, records, logs,
reports, and correspondence required of the
division,

7. Establishing and maintaining a division
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DIVISION
OFFICER

JUNIOR DIVISION
OFFICER
DIVISION TRAINING TECHNICAL AND
OFFICER MATERIAL ASSISTANT
DIVISION LEADING
PETTY OFFICER
SECTION 1 SECTION 2 SECTION 3
LEADER LEADER LEADER

Figure 2-1,—Basic shipboard division organigzation.

organization manual and other directives neces-
sary for the administration of the division,
8. Ensuring that 211 prescribed security
measures and safety precautions are strictly
observed by division personnel,
9. Recommending personnel for advance-

ment in rating and for transfers,

10. Recommending changes in division per-
sonnel allowances.

11, Forwarding requests for leave, liberty,
and special privileges, with recommendations,

12, Conducting periodic inspections, exer-
cises, and musters to evaluate performance and
discipline of the division, When disciplinary
action is necessary, the division officer ini-
tiates the necessary action in accordance with
the Uniform Code of Mil§ Justice and other
regulatory directives. IN%: The division of-
ficer and/or the department head attends Cap-
tain’s disciplinary mast whenever one of their
men appears before the CO for suchaction, This
is to be available to the man and
respond to any questions the CO may have con-
cerning the man’s professional ability.) Only
the com officer may 86
e ot
tervention of a court martial. This authority of
a commanding officer cannot be delegated,

1Y
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13. Cooperating with division officers of
other divisions in the department, and recom-
mending improvements in departmental policies
and procedures to the engineer officer.

On a typical ship, the division officer in the

engineering department reports to either the
main propulsion assistant, the damage control
asgistant, the electrical officer, or to the en-
gineer officer in the performance ofhis assigned
duties. (NOTE: The duties of the main propul-
sion assistant and the damage control assistant
are covered in chapter 1.) The junior division
officer, the technical and material assistant
(when s0 assigned in the departmental plan of
‘organization), and the leading petty officer re-
port to the division officer in the performance
of their assigned duties and for daily operations
in the division,

The job of division officer (or4unior division
officer in some large naval ships) usuallythe
first job assigned a young officer upon report-
ing aboard ship, The tasks confronting the new
division officer may appear monumental to him
at first, but he should realize that he has been
glven a position in an organization which is
designed to function efficiently for long periods
of time without all iis members and one which
can easily absorb a few untrained members from
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time to time. People on all sides are available
with assistance to help if he expresses a desire
to learn. The officer he relieves can be of
invaluable assistance and will usually utilize
all available time to instruct him in his duties;
outline the current program, pointing out what
has and has not been done; discuss the inherent
difficulties of the job; and advise him concern-
ing the abilities and personalities of his men.
The senior officers always stand ready to give
him a hand. The engineer officer, whiletolerant
of his inexperience, will insist that he do his
duty and master his job as quickly as possible.
The job of divisior, officer affords the young
naval officer his bos. opportunity to develop and
demonstrate his ieadership and administrative
abilities. )

Relatively few division officers are afforded
the luxury of a junior atvision officer, a division
training officer, and a tecinical and material
assistant. In some ships where the number of
available officers im limited (especially in the
engineering department) one officer may be in
charze of several divisions, The promising young
naval officer views such a challenge merely as
an opportunity to broaden his experience and
welcomes the assignment of division officer in
the engineering department.

JUNIOR DIVISION OFFICER

Principally, the junior division officer, when
assigned, assists the division officer in coordi-
nating and administering the division and by
experience, develops a thoroughunderstanding of
the functions, directives, and equipment of the
division in preparation for assuming the duties
of the division officer.

Contingent on the division organization and
the capacity shown by the junior division officer,
the division officer may direct him to:

1, Supervise the preparation and mainte-
nance of the watch, quarter, and station bills,
and such other bills as may be necessary for
the operation of the division.

2. Assist inthe formulation and implementa-
tion of policies and procedures for the operation
of the division.

8. Supervise the division inthe performance
of the dafly routine and conduct frequent inspec-
tions to assure that division functions are being
properly executed.

4, Ald fn the administration of discipline
within the division.

5. Evaluate individual performances of divi-
sion personnel (assistedbyleading petty officers
of the division) and recommend periodic grades
to the division officer.

8. Provide counsel and guidance topersonnel
of the division. '

7. Ensure the proper preparation, mainte-
nance, and submission of logs, records, and
reports required of the division.

8. Act as division officer in the absence of
the division officer.

9. Perform such other duties as may be
assigned by the division officer or other com-
petent authority.

While the junior division officer can profit
considerably from careful observation of the
methods of those officers more skilled than he,
eventually some decisions of his own must be
attempted. If the junior division officer isinca-
pable of making decisions, he will be valueless
as a leader. When approached with a problem,
he is expected to supply a definite solution.
When he lacks the authority to decide, he must
refer the matter to the officer who is in a posi-
tion to act on it and relay the decision. If he
does not know the answer, he need not fear that
he wiil appear stupid. It is not expected that he
will learn all the details of his job overnight,
but he will be expected to take immediate action
toward finding the answer. Never try bluffing
for -it is certain to make the one who attempts
it look ridiculous. The inexperienced officer
must never allow the dread of making amistake
to deter him from the attemptto solvea problem.
He will make occasional mistakes, to be sure,
but an honest mistake seldom invokes scorn or
censure, particularly if all the factors involved
were duly considered.

No officer can be an effective disciplinarian
if those whom he commands cannot observe
discipline in him. The young man who aspires
to the career of a naval officer can do no less
than live so that his dafly conduct, inall respects,
will be above reproach.

DIVISION TRAINING OFFICER

The division training officer, whenassigned,
aids and advises the division officer in the
administration of training within the division and
coordinates the division training program with
the departmental and overall training programof
the ship. The duties of the division training
officer are discussed in considerable detail in
chapter 4 of this publication.
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TECHNICAL AND MATERIAL ASSISTANT

The technical and material assistant, when
assigned, is usually a warrant officer or a limit-
ed duty officer. Primarily, his jobisto supervise
the maintenance and repair of the material,
equipment, and systems for which the division
is responsible.

The technical and material assistant is
responsible under the division officer for:

1. The proper performance of preventiveand
corrective maintenance proceduresonall equip-
ment material, and systems assigned to the
division.

2. The review for technical accuracy of all
completed Maintenance Data Control System
(MDCS) documents reporting the completion of
maintenance.

3. The proper preparation, maintenance, and
timely submission of material, equipment, and
system records, reports, and logs required of
the division,

4. The preparation and timely submission
of requests for repair parts and other materials
necessary for the efficient operation of the
equipment, material, and systems assigned the
division.

5. The repairs to equipment and material of
other divisions which are beyond the capacity of
those divisions but within the capacity of his
division. .

8. The performance of such other duties as
may be assigned.

ENLISTED PERSONNEL

A thorough understanding of the enlisted rating
structure is essential to effective administration
of the engineering department. The rating struc-
ture is a single integrated structure applicable
to persomnel of both the U. S. Navy and the
Naval Reserve, and is intended to serve peace-
time and wartime needs and eliminate the
requirement for elaborate expansion and conver-
sion upon mobilization. The structure consists
of general ratings, service ratings, emergency
ratings, and general rates. Ratings are estab-
lished or disestablished by the Chief of Naval
Personnel upon approval of the Secretary of the
Navy as dictated by the needs. of the service.

General ratings are broad occupational
fields, encompassing essentially similar duties
and functions, which require related patterns of
aptitudes and qualifications, and which provide
paths of advancement for career development.

General ratings apply to personnel of the U. S.
Navy and Naval Reserve, provide the primary
means of identifying billet requirements and
personnel qualifications, and have distinctive
rating badges. There are two types of general
ratings, those with no subspecialties or service
ratings, and those with service ratings.

Service ratings are subdivisions of certain
general ratings, which, by delineating specific
areas of qualifications, provide for specializa-
tion in training and utilization of personnel in
complex work areas. Service ratings apply to
personnel of the U. S, Navy and Naval Reserve,
and the rating badge is the same as that of the
associjated general rating. Shipfitter (SF) isa
general rating which contains the service ratings
of shipfitter (metalsmith) and shipfitter (pipe-
fitter) at the petty officer 3 and 2 levels within
its scope. While the service rating was initially
developed to satisfy the requirement for increas-
ed specialization at the lower petty officer levels,
it 18 sometimes needed at higher levels and may
be established at any paygrade as dictated by
the needs of the service. However, the concept
of broad knowledge at the higher levels in the
ratings is retained and specialization at the
higher paygrades is the exception rather than
the rule.

Emergency ratings comprise occupstional
fields for which there areno peacetime require-
ments in the Navy, but for which there is a
definite need during wartime. Each emergency
rating has its own distinctive rating badge.
Stevedore (ESB) 18 an example of an emergency
rating.

General rates are the general apprentice-
ships below the level of petty officer, such as
fireman recruit, fireman apprentice, and fire-
man. The term rate is also used to identify
personnel occupationally by paygrade.

The enlisted complement and allowance of the
engineering department generally consists of
enlisted personnel of the seaman and fireman
rates, and the yeoman, engineering, and hull
ratings. Enlisted men inthe engin :ering depart-
ment are assigned to divisions by the engineer
officer in accordance with the ship’s Personnel
Assignment Bfll. The division officer assigns
enlisted men of the division to battle stations
and condition watches in accordance with the
ship’s Battle Bfll, to sections and special duties
in accordance with the ship’s Personnel Assign-
ment Bfll, and to regular duties and watches in
accordance with various ship’s bills.
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Division officers are required totemporarily
assign certain enlisted personnel of the en-
gineering department to special duties in other
departments in the ship in accordance with the
ship’s Personnel Assignment Bill. The tem-
porary assignment may include dutyin the ship’s
master-at-arms force (usually for a period of
6 months) and duty in the supply department as
mess deck master-at-arms (usuallyfor a period
of 6 months) or as messmen (a period of 3
months). Normally, no man is assigned to two
consecutive three-month tours of duty as mess-
man and no man may involuntarily be assigned
to a gecond three-month tour as messman with-
out the approval of the executive officer.

Transfers of enlisted men between depart-
ments are subject to the approval of the executive
officer. All transfers of enlisted men between
divisions of thé engineering department are
‘subject to approval of the engineer officer.
In all instances, transfers of enlisted men must
be reported to the personnel officer for purposes
of record.

Firemen

Personnel of the fireman rate train for one
of the engineering and hull general or service
ratings. A fireman apprentice (FA) or fireman
(FN) may be identified as strikers for ratings
for which they have successfully completed
naval school training, or for which they have
demonstrated significant qualifications in the
servicewide examinations for advancement but
whose scores and/or multiples were not suffi-
ciently high to warrant advancement and if no
excess of petty officers exists in the particular
ratings. Control of the assignment of striker
is normally exercised by the Chief of Naval
Personnel by regulating school quotas and by
administering the designation of in-service
trained personnel through the Naval Examining
Center. The striker identification is added to
the abbreviation of the individual’s rate. For
example, a fireman striker for the rating of
electrician’s mate (EM) is identified by the
rate symbol EMFN.

The striker identification may be removed
by an individual’s commanding officer for rea-

in professional performance. Otherwise, re-
mmmmmmmm@m
must be submitted to the Chief of Naval Per-
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sonne!. Restrictions on the removal of striker
identifications are necessary to prevent diver-
sion of qualified strikers to other duties because
of local shortages or excesses incertainratings
and toensure that qualified personnel are utilized
in duties for which they have received special
training.

A fireman recruit (FR) normally advances
to FA upon successful completion of his recruit
training. After 6 months as an FA, anindividual
is eligible for advancement to FN. Examinations
for advancement to FNareadministered locally,
and may be prepared locally. However, it is
recommended that they be taken from standard
examination questions prepared and distributed
to all commands by the Naval Examining Center.
The qualifications for advancement to FN and
all ratings are listed in the Manual of Qualifica-
tions for Advancement in Rating, NavPers

18088-B, including the latest changes. .

Firemen stand messenger, cold iron, and
fire watches. They are required to clean assigned
spaces and equipment; make minor repairs to
electrical and engineering equipment and ma-
terial, and the ships’ hull (depending upon the
rating for which they train); record readings of
gages; participate in general drills; and perform
general detail duties. Normally, each division
in the engineering department is assigned suf-
ficient fireman for training to provide replace-
ments for anticipated losses of petty officers.

Petty Officers

The complement and allowance of petty of-
ficers for the engineering department consists
of personnel of the yeoman rating and the hull
and enginvering rating group. The ratings of the
engineering and hull group are those of boiler-
maker (BR), boilerman(BT), damage controlman
(DC), electrician’s mate (EM), engineman (EN),
interior commumications electrician (IC), ma-
chinery repairman (MR), machinist’s mate (MM),
and shipfitter (SF). Yeoman strikers (YNSN) are
sometimes assigned to the engineering depart-
ment in leu of yeomen,

BOILERMAKER.-is a general rating with
no service ratings; however, the rating is pre-
sently limited to petty officers above the level
of second class. Boilerman in the BT2 rate, if
otherwise qualified, may compete for advance-

ment to BR1.-Boilermen in the rate of BT1 and-

above may submit requests to the Chief of Naval
Personnel for change tothe BR rating. Personnel
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of the boilermaker rating test, maintain, and
repair marine boilers, heat exchangers, and
associated equipment; inspect boilers and fire-
room casualties, and effect corrective mea-
sures; perform all types of welding and allied

processes pertaining to boiler repairs; and
maintain records and reports,

BOILERMAN.~i8s a general rating with no
service ratings. Firemen (FN), if qualified,
may compete for advancement to BTS. Per-
sonnel of the boilermanrating operate marine
boilers and fireroom machinery; transfer, test,
and inventory fuels and water; perform pre-
ventive and corrective maintenance of boilers,
pumps, and associated equipment, and prepare
and maintain records, reports, and logs.

DAMAGE CONTROLMAN.~is a general rat-
ing with no service ratings. Fireman (FN), if
qualified, may compete for advancement to DC3.
Personnel of the damage controlman rating
operate damage control, carpenter shop, fire-
fighting, and NBC warfare defense equipment;
instruct other personnel in the techniques and
skills involved in practical damage control,
firefighting, and NBC warfare defense, including
the use of personnel decontamination stations
and protective shelters; maintain damage con-
trol equipment in repair lockers; repair small
boat hulls and composition and wooden deck
coverings; perform the skills of carpentry; and
prepare and maintain damage control logs,
records, and reports.

ELECTRICIAN’S MATE.—1s8a general rating
with no service ratings. Fireman (FN), ifquali-
fied, may compete for advancement tc EMS.
Electrician’s mates operate electrical light and
power generating, distribution, and control
equipment; perform preventive and corrective
maintenance of electrical generators, switch-
boards, motors, lighting fixtures, and other
electrical equipment including small boat elec-
trical systems; prepare and maintain electri-
cal logs, records, and reports,

ENGINEMAN.—{s a general rating with no
service ratings, Fireman (FN), if qualified, may
compete for advancement to EN3. Personnel of
the engineman rating operate intsrnal combus-~

air conditioning systems, small boat propulson
equipment, hydraulic systems, and other suxi-

liaries such as cranes and winches; perform
preventive and corrective maintenance of as-
signed machinery, material, and systems; pre-
pare and maintain required logs, records, and
reports.

INTERIOR COMMUNICATIONS ELECTRI-
CIAN.—is a general rating with no service
ratings. Fireman (FN), if qualified, may com-
pete for advancement tc IC3. Interior communi-
cations electricians operate gyro compass sys-
tems, interior communication systems, and
motion picture equipment; perform preventive
and corrective maintemance oi gyro compass
systems, interior communications systems,
sound powered telephone systems, automatic
telephone systems, and sound motion picture
systems and related equipment; and prepare
and maintain required logs, records, and re-
wm.

MACHINERY REPAIRMAN.—is a general
rating with no service ratings. Fireman (FN),
if qualified, may compete for advancement to
MR3. Personnel of the machinery repairman
rating effect repairs to shipboard machinery
using machine shop equipment such as lathes,
milling machines, boring mills, grinders, power
hacksaws, drill presses, and other machine
tools; perform preventive and corrective main-
temance of shop machinery; and prepare and
maintain shop files, records, and reports.

MACHINIST’S MATE.—is a general rating
with no service ratings. Fireman (FN), ifquali-
fied, may compete for advancement to MMS.
Machinist’s Mates operate steam-propulsion
machinery and associated auxiliaries, turbo-
generator plants, distilling plants, refrigeration
and air conditioning systems, and other auxi-
lary machinery such as steering engines, anchor
windlasses, and cranes and winches; perform
preventive and corrective maintenmance of as-
signed machinery material, and systems; pre-
pare and maintain required logs, records, and
reports. )

SHIPFITTER.—1s a general rating with the
two service ratings of shipfitter M (metalsmith)
and shipfitter P (pipefitter) > the third and
second class petty officer leveis. Fireman (FN),
if otherwise qualified, may compete for advance-
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layout, fabricate, install, and repair metal struc-
tures; lay out, bend, shear, rivet, weld, braze,
tin, and solder sheet metal; operate and maintain
assigned damage control equipment; prepare
and maintain required logs, records, and re-
ports. Personnel of the shipfitter (P) rating
perform high-pressure and low-pressure pipe
fitting; layout, assemble, install, maintain, and
repair plumbihg and other sanitary equipment
and fixtures; install lagging and other pipe
coverings; operate and maintain assigned dam-
age control equipment; prepare and maintain
required logs, records, and reports, Petty of-
ficers of the rates of SFM2 and SFP2, if quali-
fied, are eligible to compete for SF1. Personnel
of the shipfitter (first class and chief petty
officers) rating plan, supervise, and perform
other tasks necessary for the fabrication, in-
stallation, and repair of metal structures and
the installation and maintenance of plumbing
and high-pressure and low-pressure piping
systems; organize, supervise, and instruct as-
signed persomnel in preventive and corrective
maintenance procedures; prepare and maintain
required records and reports.

YEOMAN.—i8 a general rating with no ser-
vice ratings. Seamen (SN), if qualified, may
compete for advancement to YN3. Yeomen per-
form clerical and secretarial duties such as
typing and filing; operate duplicating equipment;
prepare and route correspondence and reports
and maintain records and publications. Yeomen
assigned to the engineering department assist
in the administration of the log room and are

) responsible for its cleanliness and maintenance.

ENGINEERING DIVISIONS

The auxiliaries (A), boilers (P), electrical
(E), main engines (M), and repair (1) divisions
are the divisions of the engineering department.
All of the divisions are not in the engineering
department of all ships. The engineering depart-
ment, for exaniple, ofa ship with no main boilers
has no boiler division. Figure 2-1 illustrates

" the basic administrative organization of a divi-

sion, The organization {llustrated may be modi-
fled to meet the needs of a particular division,

The Watch, Quarter, and Station Bill is the
division officer’s summary of assignments of
personnel to duties and stations specified within
each of the ship’s bills. Its primary purpose is
to inform division persomnel of those assign-
ments,

The number of divisions, which are assigned
to the engineering department through the as-
signment of personnel to billets within the ship,
is based upon the ship’s complement and allow-
ance and is intended to provide an effective
organization.

Personnel in the engineering departmentare
assigned locker and berthing facilities inaccord-
ance with the ship’s Berthing and Locker Bill.
Divisions are assigned responsibilities for the
maintenance, preservation, and cleanliness of
the exterior and interior of the ship’s hull, hull
tittings, machinery, and equipment inaccordance
with the ship’s Cleaning and Maintenance Bill.
The Berthing and Locker Bill and the Cleaning
and Maintenance Bill are administrative bills
of the ship’s organization and regulations
manual,

Auxiliaries Division

The auxiliaries division officer heads the
auxiliaries division. Personnel of the engineman,
machinist’s mate, and machinery repairman
ratings are assigned to the division.

The auxiliaries division is assigned re-
sponsibility for the cleanliness and maintenance
of such spaces as the air conditioning machinery
room, air compressor room, anchor windlass
room, emergency generator room, evaporator
room, fire pump room, fan rooms, internal
combustion engine shop, refrigerating ma-
chinery room, steering gear room, machine
shop, auxiliary machinery room, aircrafteleva-
tor machinery room, and boat winch machinery
room. The auxiliaries division is generally
assigned the responsibility for the preventive
and corrective maintenance of winches and
cranes, emergency generators, air conditioning
and refrigeration equipment and systems, laun-
dry and dry cleaning machinery, galley machin-
ery, steering engines, anchor windlasses, air
compressors and compressed air systems,
emergency fire pumps, boat engines and boat
propulsion machinery, internal combustion en-
gines not specifically assigned to another de-
partment, distilling plant machinery and equip-
ment, auxiliary boilers, hydraulic systems,
elevator machinery, ventilating equipment, and
heating system.

Boilers Division

The boilers division officer heads the boilers
division. Personnel of the boilerman and boiler-
maker ratings are assigned to the division.
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The boilers division is assigneid responsi-
bility for the cleanliness and maiatenance ¢
such spaces as the firerooms, forced draft
blower room, fuel oil storage tanks, fireroomn
uptake spaces, and test laboratory. The boilers
division is generally assigned the preventive
and corrective maintenance of the boilers, fire-
room auxiliaries, forced draft blowers, fuel and
water testing apparatus, the equipment for fuel-
ing at sea, and fuel oil piping and pipe fittngs

Electrical Division

The electrical division officer heads the elec-
trical division. Personnel of the electrician’s
mate and interior communications electrician
ratings are assigned to the division.

The electrical division isassigned responsi-
bility for the cleanliness and maintenance of
such spaces as the electrical shop, gyro room,
I.C. room, I.C. shop, storage battery room,
battery locker, underwater log compartment,
winch controller rooms, wiring trunks, and
switchboard roo: 's, The electrical division is
generally assigned the preventive and corrective
maintenance of all electrical motors, genera-
tors, and controllers not specifically assigned
to another department, degaussing systems,
electrical distribution systems including cabling
and switching and protective equipment, gyro
compasses and related equipment such as the
dead reckoning analyzer and dead reckoning
tracer, battery charging equipment, underwater
log system, small boat electrical systems,
automatic and sound powered telephone systems,
sound motion picture equipment, lighting sys-
tems, interior communication systems including
ship control and indicating systems, portable
announcing systems, magnesyn compass system,
and portable electric tools.

Main Engines Division

The main engines division officer heads the
main engines division. Personnel of the machin-
ist’s mate (steam)and engineman (diesel) ratings
are assigned to the division in accordance with
the type of main propulsion machinery iastalled.
Yeomen of the engineering department are as-
signed to the main engines division.

The main engines division is assigned re-
sponsibility for the cleanliness and maintenance
of such spaces as the enginerooms, engineering
department office, engineroom uptake spaces,
fresh and feed water tanks, engineer storeroom,
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and shaft alleys. The main engines division
is generally assigned the preventive and cor-
rective mairtenance of the main engines and
propulsion eqguipment including shafting, engine-
room auxiliaries, ship’s servicegenerator drive
units, and engineroom piping systems.

Repair Division

The repair division officer heads the repair
division. Personnel of the damage controlman
and shipfitter ratings are assigned to the divi-
sion.

The repair division is assigned responsi-
bility for the cleanliness and maintenance of
such spaces as the carpenter shop, structural
shop, pipe shop, gas masks and protective
clothing lockers, repair party lockers, and the
central control station (damage control central).
The repair division is generally assigned the
preventive and corrective maintenance of dam-
age control equipment, and firefighting equip-
ment, hull fittings, and piping systems, not
otherwise assigned. The repair divisionprovides
welding and allied services to other divisions
as required.

WATCH ORGANIZATION

All personnel (enlisted and officer) in the
ship’s watch organizations, as in any effective
organization, must understand their functions,
responsibilities, authority, and organizational
relationships. Doubt and misunderstanding at-
tributable to misinterpretation or a lack of
knowledge of the ship’s watch organization can
lead to confusion and conflict resulting in col-
lision, grounding, or total loss of the ship while
underway; and equipment and machinery de-
rangement, fire, serious personnel injuries, or
even loss of life in the ship while moored or at
anchor. There must be complete cooperation
between all parts of the organization as well as
between the members of the separate parts.

Security of the ship under all probable condi-
tions is the primary objectiveof the ship’s watch
organizations and optimum efficiency in ad-
ministration is a secondary objective. Require-
ments for specified degrees of readiness and for
condition watches are established by the type
commander.

Normally, the security of the ship is adjusted
to the demands of the current situation by the
employment of one of six general Hegrees of
readiness which are based upon the probability
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of attack and/or battle as related to the combat
ability of the forces required to meet the threat.
Condition watches are the ship’s watch organi-
zations which satisfactorily meet the various
general degrees of readiness.

The first general degree of readiness re-
quires complete readiness of the ship for im-
mediate action. Condition watch I is the watch
organization which provides for manning of the
_necessary watch stations (battle stations) for
the first degree of readiness.

The second general degree of readiness
allows temporary relaxation from the first de-
gree of readiness to enable personnel to rest
and to permit designated personnel to draw and
distribute meals at battle stations. Condition
watch IE is the watch organization which provides
for the manning of watch stations for the second
degree of readiness.

A special general degree of readiness that
is applicable to certain ships provides for main-
taining armament ready for immediate action
for prolonged periods of time such as extended
periods of shore bombardment. Condition watch
I is the watch organization which provides for
the manning of watch stations for the special
degree of readiness.

The third general degree of readiness re-
quires a part of the armament ready for im-
mediate action and the remainder on short
notice. The fourth general degree of readiness
requires a part of the armament ready for
immediate action andthe remainder at prolonged
notice. Condition watch III is the watch organi-
zation which provides for the manning of watch
stations for either the third or fourth general
degrees of readiness.

The fifth general degree of readiness is
generally referred to as peacetime cruisingand
requires no manning of armament. Condition
watch IV is the watch organization which pro-
vides for the manning of watch stations for the
fifth degree of readiness.

The sixth genera: tegree of readinessapplies
to the ship in port under peacetime conditions
and requires no manning of armanent. Condition
watch V is the watch organization which provides
for the manning of watch stations for the sixth
degree of readiness.

The administration of condition watches IIi,
IV, and V requires the particular attention of
the engineer officer and his division officers.
The watch stations of the other condition watches
are prescribed, by billets, in the ship’s Battle
Bill. The engineering department requirem~uis
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are the same for condition watch III (warti — — = awrae
cruising) and condition watch IV (peacetir——— = wme>
cruising) in most ships, therefore, only cormsssseu—" & —
tion watch IV and condition watch V (peacet — x> e
in-port) are discussed in detail in this publ & -——————x —
tion.

To ensure a smooth transition from OXTmE———— o
the three watch conditions (I, IV, and V" 3» g = o]
another, each watch isdivided intothree sect - ar ==
with each section being trained to fulfil® = =
the duties for wartime cruising, peaceta— e
cruising, and peacetime conditions in port. ViasmmEEE £ Ea
a properly trained crew the ship may, = ——————— =
matter of routine, enter port or put to sea veoER——— - la —
out special adjustments in watches and with s sacEt

requiring abnormally long watches fox- = g
personnel.
The three sections become watches I __ =_

and 3 during condition watch IIl. Such wat<cTlEEEEEEE =3
normally rotate duties underway in success=mmm———aa -
four hour periods. Where practicable, per s 1
should be assigned the same watch statio=xm - - ;o
condition watch III that they will man for cO=Tsssse—I 35 —
tion watch 1.

In port or at anchor where condition v mm-eee-—E-o—Es
V is permitted, the watches and duties % o -
assumed by each section in succession faow—m——m— ==
period of 24 hours and each section, vl ey ar-—es
practicable, may be divided into three V=T a—Ea
units.

The three section watch is easily m
to conform with special or local condii:i(——-s
For example, if 50 percent of the ship’s oy
is required to remain on board at all timpe—e———T07T[1c—mx &=
a certain port, one of the sections can be =T &t
and personnel of that section can be e ver—e————aurall <
assigned, by rates and numbers, to the rerxs——————— S
ing two sections. When modifications are ne<=s—————m=— =g
sary division officers should maintain as ey ————a

of the original three sections as possREE—————mwille= _
UNDERWAY WATCHES

The watch organization for condition ww=—masessas——IE a2
IV must provide adequate qualified persOo=—asss—————t— X
for the safe and efficient normal underway O EEE—— i —
tion of the ship in peacetime, while permiEft-aE————SErags
the best economy of personnel in assigraEEsse————S =yl
to watches. In condition watch IV:

1. No weapon batteries are manned.

2. The engineering plant is ready fOor P E————r"
and speeds as ordered.

3. Material condition Yoke is set andd EEEEEEEEEE———EmCI
be modified for access during daylight Iy

4. Complete surface and horizon loGilE—————ssxsucmlt

a5
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coverage is provided. Air lookouts are stationed
when flight operations are in progress in the
vicinity.

5. CIC is sufficiently manned for routine
purposes. Interior communications are manned
as necessary. Exterior communications are
manned as required to cover the communica-
tion plan in effect.

6. Aircraft are in the condition of readiness
required by the flight schedule.

The condition watch IV watch organization
of a typical ship is shown in figure 2-2. The
executive officer may relieve the officer of the
deck in times of danger or emergency as pre-
scribed in U.S. Navy Regulations. Thenavigator
may relieve the officer of the deck whenauthor-
ized or directed by the commanding officer. The
lookouts and CIC watches report simultaneously
to the CIC watch officer and the officer of the
deck., The steering aft watch is under opera-
tional control of the officer of the deck but
under the technical control of-the engineering
officer of the watch.

Watch officers are in charge of the watch
to which they are-assigned. The watch officer
supervises and controls the performance of
those on watch under him and is stationed where .
he can best perform his assigned duties.

Officer of the Deck (Underway) .

The officer of the deck (OOD) underway (and
in port) is the watch officer designated by the
commanding officer to be in charge of the ship.
The officer of the deck isprimarilyresponsible,
under the commanding officer, for the safe
.operation of the ship. Theduties, responsibility,
and authority of the officer of the deck are
prescribed in U.S. Navy Regulations; and are
discussed in considerable detail in Naval Orien-
tation, NavPers 16138 (revised).’

" The officer of the deck reports directly to
the commanding officer for the safe navigation
and general operation of the ship; to the exsecu-
tive officer (and command duty officer, if ap--
pointed by the commanding officer) for carrying
out the ship’s routine; and to the navigator for
sightings of navigation landmarks, and for_
course/speed changes. The OOD may request
advice and assistance in the discharge of his
duties from any person assigned to the ship for
duty.

Damage Control Watch Officer ' .

The damage control watch officer supervises
the maintenance of the material condition of
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readiness in effect in the ship and is responsible
for the operation of the various hull systems.In
the performance of his duties he must:

1. Maintain a rough log which includes hourly

entries of the firemain pressure andthe number
of fire pumps inoperation, and suchother entries
as getting underway, anchoring and mooring,
general quarters, emergency drills, and setting
of material conditions (with a list of dis-
crepancies reported and the corrective action
taken).
* 2. Supervise the maintenance of the damage
control log which contains violations of the
material condition of readiness prescribed.
Log entries must include the name and rate of
the person requesting the authority to violate
a prescribed condition, the time of violation,
type of fittings invoived, the estimated duration
of the violation, and the actual time the material
condition of readiness is restored.

3. Determine the status of fuel and ballaet
tanks that were emptied or filled during the
watch and enter the information, including the
number of the tanks concerned, in the rough log.

4. Render hourly reports to the officer of
the deck concerning the watertight integrity of
the ship. )

5. Ensure that damage.control patrols sound
all voids and cofferdams once each watch (once

day, in port) and 1eport results.

. Ensure that the ship’s draft is recorded
(taken, if in port, otherwise it is computed)
daily during the 04-08-watch, prior to entering
or leaving port, and before and after replenish-
ment (fueling, provisioning, or rearming).

7. Notify the officer of the deck, damage
control assistant, and weapons (deck) depart-
ment officer when the fire alarm board indi-
cates that temperature >of any magazine is

. above 105 F,

8. Maintain custody of the master key for
repair party lockers and ensure that it is issued

" only to authorized persornel.

9. Ensure that material condition Yoke is
set prior to sunset. Normally, at the end of
' the working day (approximately 1700) the damage
control watch officer requests the officer of the
deck to have all divisions check the setting of
material condition Yoke and make reports to
damage control central. The damage control
watch officer initiates the necessary followup
action to ensure compliance by divisions failing
to make reports.

e s dg AR b AR S e e




i
|

Chapter 2—-THE ENGINEERING DEPARTMENT

Figure 2-2,~-Condition Watch IV watch organlzation of a typical naval ship,
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The damage control watch officer reports
directly to the officer of the deck on matters
affecting watertight integrity, stability, trim,
or other conditions which adversely affect the
safety of the ship. He reports to the damage
control assistant for technical control and
matters affecting the administration of his watch.

Damage Control Watch

The damage control condition IV watch or-
ganization is shown in figure 2-3, Enlisted
personnel of the repair division normally man
the damage control patrol watches. The damage
control patrols report to the damage control
watch officer. When condition watch II stations
are manned, the petty officers in charge of the
various repair lockers report to the damage
control watch officer. Chief and first classpetty
officers of the repair division in some ships
augment the watch personnel assigned theduties
of the damage control watch officer.

Engineering Officer of the Watch

The engineering officer of the watch is the
officer on watch in charge of the main propul-
sion plant and of the associated auxiliaries, He
is primarily responsible for the safe and ef-
ficient performance of the engineering depart-

- ment watches (except damage control) associated

with the equipment in his charge. The engineer

OFFICER OF.
THE DECK
DAMAGE
CONTROL
WATCH OFFICER
FORWARD ‘ T AFTER
DAMAGE CONTROL . DAMAGE CONTROL
PATROL PATROL
114,5

Figure 2-3—A typical Condition WatchIV
damage control watch organization. -

o

officer determines if an officer of the engineer-
ing department is qualified to perform theduties
of the engineering officer of the watch. When
he considers the officer qualified in all respects,
the engineer officer assigns him to the watch.
The engineer officer or, in his absence, the
main propulsion assistant isauthorizedtodirect
the engineering officer of the watch conce‘r_ning
the duties of the watch or to assume the duties
of the watch when such action is considered
necessary.

In the performance of his duties the engineer-
ing officer of the watch must:

1. Cause frequent inspections to be made
of the machinery (boilers, engines, generators,
evaporators, and auxiliaries) of the engineering
department for the purpose of ensuring that
machinery is being operated in accordance with
current instructions; that required logs are
properly maintained; that machinery and con-
trols are properly manned; that all applicable
inspections and tests are being performed; and
that all applicable safety precautions are being
observed.

2, Frequently monitor interior communica-
tions circuits in use to ensure that required
circuits are properly manned; that circuit dis-
cipline is being maintained; and that correct
message procedures and terminology arebeing
employed.

3. Ensure that all orders received from the
officer of the deck concerning the speed and
direction of rotation of the main propulsion
shafting are promptly and properly executed,
and that the engineer’s bell book is properly
maintained,

4, Immediately executeall emergencyorders
concerning the speed and direction of rotation
of the main propulsion shafting. ‘

5. Keep the officer of the deck and the
engineer officer informed of the condition of the
main propulsion plant and of the maximum
speed and power available with the boiler and
machinery combinations that are in use.

6. Ensure that all directives and procedures
promulgated by higher authority, and which con-
cern the operation of the machinery of the engi-
neering department, are observed.

7. Know the power requirements for all
possible operations and determine thattheboiler
and machinery combinations in use effectively
meet current operational requirements, Advise
the engineer officer and the officer of the deck
when modification of the machinery combinations
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in use is considered appropriate. Inform the
officer of the deck of any necessary changes in
the operation of boilers, main engines, genera-
tors, and other major auxiliaries.

8, Supervise the training of the personnel
of the watch during the watch. Operational
training should be accomplished primarily
through investigation, demonstration, and drill
while actually performing duties of the watch.
The engineering officer of the watch should
insist that each person in charge of an engi-
neering watch station carefully instruct the per-
sonnel under his charge in his. specific duties
and in the duties of all persons on the same
watch station.

9. Perform such other duties as the engi-
neer officer may direct. Theengineering officer
of the watch reports to the officer of the deck
for changes in speed and direction of rotation

of the main propulsion shafting and for require- .

ments of standby power and other engineering
services anticipated or ordered. The engineer-
ing officer of the watch reports to the engineer
officer for technical control and mattersaffect-

- ing the administration of the watch.

The watches of the officer, assigned a watch
as the engineering officer of the watch under
instruction, should be rotated in order to give
him an opportunity to serve with all of the
qualified officers rather than only one of them.
Standing watch with the various officers affords
the officer under instruction the opportunity to
develop a more thorough understanding of the
functions and characteristics of the mac¢hinery,
equipment, and systems of the engineering
plant, for each engineering officer of the watch
will either be a division officer or one of the
engineer officer’s assistants and will have a
special knowledge of, or interest in, a different
part of the plant. On smaller ships with a limited
number of engineering officers, senior petty
officers may be assigned as officer of the watch.

Engineering Watches

The engineering condition watch IV watch
organization for .a typical ship is illustrated in
figure 2-4. The structure of the watch organi-
zation is determined by the type, arrangement,
and location of the machinery in the engineering
plant and generally differs according to thetype
of ship, The engineering watch organization as

.well as the instructions for each wafch station

must be included in the engineering. depart-
ment organization and regulations manual.

~

a9

Instructions for the watch must be posted at
each watch station.

Personnel of the electrical division nor-
mally man an underway watch at each operating
main distribution switchboard and inthe interior
communication room, gyro compass room, and
electric shop. Personnel of the auxiliaries di-
vision normally man underway watches associ-
ated with the distilling plant, refrigeration and
air conditioning systems, air compressors, and
hydraulics systems in elevator pump rooms
and the steering gear room (steering aft). The
auxiliaries division also assigns a man as
engineer of the lifeboat watch. Personnel of the
main engines division normally man underway
watches in the enginerooms and shaft alleys.
The main engines division also assigns a man
to operate the electrical generators. Personnel
of the boilers division man the boiler watches
(supervisor, checkman, and fireman). The
boilers division also assigns a man to perform
the duties of oil king. Division officers assign
personnel to underway watches in accordance
with the engineering department organization
and regulations manual.

IN-PORT WATCHES

The basic normal peacetime in-port watch
organization i8 discussed in this publication.
Additional watches providing for the manning
of weapons systems and security stations, and
for the prevention of sabotage must be estab-
lished in an emergency or in wartime. The
watch organization for condition watch V, shown
in figure 2-5, provides adequate qualified per-
sonnel for the safe and efficient normal peace-
time operation of the ship in port.

Command Duty Officer -

The engineer officer, if qualified, may bhe
assigned the duties of command duty officer in
port. The command duty officer inport, eligible
for command at sea, is designated by the com-
manding officer as deputy to the executive of-
ficer for carrying out the routine of the ship
in port and for supervising and directing the
officer of the deck in matters concerning the
safety and general duties of the ship. The
duties of the executive officer are performed
by the command duty officer in port when the
executive officer- is temporarily absent from
the ship.
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Figure 2-4—A typical Condition Watch IV engineering watch organization,

Engineering Department Duty Officer

In ships not underway, the commanding of-
ficer may authorize the standing of a day’s duty
in lleu of the continuous watch of the engineer-
ing officer of the watch, When authorized, the®
duties of the engineering officer of the watch
are assigned in port to the engineering depart-
ment duty officer, however, when not at the sta-
tion of the engineering officer of the watch, the

duty officer must always be ready to appear -

the moment he i8 summoned or notified that his
presence is required. The engineering depart-
ment duty officer, assigned by the engineer,
officer, must be a qualified engineering officer
of the watch. .

40

In the temporary absence of the engineer
officer, the duties of the engineer officer may
be performed by the engineering department
duty officer, If the engineer officer is onboard,
the duty officer reports the condition of the de-
partment to him prior to the eight o’clock re-
ports. In the absence of the engineer officer,
the duty officer makes the eight o’clock reports
for the department to the executive officer (or
command duty officer),

The engineering duty officer, in addition to
such other duties as may be properly assigned
him, is responsible for;

1, The alertness and proper performance of
all men of the engineering watches,
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Figure 2-5.—Cordition Watch V watch
organization of a typical naval ship.

2. The safe and economical operation of all
engineering machinery and systems in use.

3. The elimination of fire and flooding haz-
ards and the prevention of sabotage.

4. The security of all engineering spaces.
In order to determine the actual conditions that
exist in the engineering spaces and to evaluate

the performance of watch personnel, the duty
officer must make frequent inspections of the
engineering spaces.

5. The proper maintenance of all machinery
operating logs and for writing and signing the
engineering log for the period he is on duty.

The engineering department duty officer
makes repcrts in the same manner as the engi-
neering officer of the watch, except that when
acting in place of the engineer officer, he is
responsible for making the reports required of
that officer. Engineering watch supervisorsand
the duty petty officers of the engineering divi-
sions report to the duty officer in the perform-
ance of their duties.

A chief petty officer who is a qualified
engineroom watch supervisor underway may be
assigned a watch as the engineering department
duty chief petty officer to assist the engineering
department duty officer. The duty chief petty
officer is normally assigned duty for the same
period as the duty officer and reports to that
officer in the performance of his duties.

Engineering Watches

The engineer officer is responsible for the
condition watch V (in-port) watch organization
of the engineering department. The type and
amount of machinery and equipment of the engi-
neering department in use in port is mainly
governed by the services the department is re-
quired to furnish.

Regardless of what services are furnished
by the department certainpersonnel arerequired
to ensure the safe and efficient operation of the
department when key personnel are temporarily
absent. A responsible petty officer in the duty
section of each engineering division must be
designated to act inthe absence of.the division
officer and leading petty officers of the division
when the ship is in port. The division duty
petty officer, in addition to other duties which
may be properly assigned him, is required to:

1., Ensure that division watch personnel
promptly and properly man assigned watch sta-
tions.

2. Inspect all spaces under the cognizance
of the division. When inspecting watch stations,
the petty officer, should check on the alertness
of the personnel on watch and ensure that proper
operating procedures are being followed and
that all applicable orders and instructions are
obeyed. He must make certain that all spaces

3/
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are clean, free of fire and flooding hazards, and
contain no unauthorized persons.

3. Muster division personnel and make re-
ports as required.

The division duty petty officers report to the
engineering department duty officer in the per-
formance of their duties and for guidance and/or
assistance incase oftrouble or doubt. Generally,
the division duty petty officer reports the con-
dition of his division to the engineering depart-
ment duty officer prior to 2000 each evening.

Certain engineering department personnel
are required to furnish services or operate
equipment regardless of other services required
of the department. The engineering watches
always assigned in port include the duty oil and
water king (B division), the duty electrician’s
mate (E division—handles electrical trouble
calls); the duty shipfitter (R division—handles
sanitary system trouble calls); duty auxiliary-
man (A division—handles heating, air condition-
ing, and ventilating trouble calls), motion picture
operators (E division), boat engineers (qualified
personnel of any engineering division).

The engineering department is usually re-
quired to furnish steam, electric power and
lighting, and fresh water or feed water when
the ship is in port. Only auxiliary machinery
is needed to supply the required services and
the necessary watch is referred to as the auxili-
ary watch. The auxiliary watch may consist of
a security watch (regularly inspects idle ma-
chinery spaces and sounds voids), the fireroom
watch (operates the boiler and associated ma-
chinery), the engineroom watch (operates the
necessary auxiliary machinery in the engine-
rooms), the generator “watch (operates the
necessary ship service generators), the elec-
trical watch (operates the necessary main
electrical distribution switchboards), the evapo-
rator watch (operates the distilling plant as
necessary), -

When the ship is receiving fresh water,
steam, and electrical power from the pier or a
ship alongside, the auxiliary watch is replaced
vwith the cold iron watch in the machinery
spaces. The cold iron watch generally consists
of stationing a security watch in each engine-
room and fireroom and assigning him the duty
of preventing sabotage and damage from other
causes by prohibiting entry tounauthorized per-
sonnel and by detecting and eliminating fire
hazards, flooding hazards, and other potentially
dangerous conditions, At the same time, cold
iron watches are stationed in other important
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idle machinery spacesor the engineroom and/or
fireroom watches periodically inspect additional
spaces. A cold iron watch should be stationed
in otherwise unoccupied idle firerooms and
enginerooms underway as well as in port. A
responsible petty officer must be assigned to
supervise the cold iron watch.

The engineer officer should require posting
of the daily watch list at least 24 hours in ad-
vance. The watch list must be approved and
signed by the engineer officer or his repre-
sentative before it is posted, After theengineer
officer signs the watch list, no changes are
allowed without his (or his representative’s)
approval,

DIRECTIVES

Directives are instructions or notices used
by command at any echelon, to prescribe
policies, organizations, procedures, or methods
which serve as guides for controlling. the deci-
sions and actions of subordinates. The Nav
Directives Systems, SecNav lnstrucuomﬁﬁ
(revised) establishes the directive system for
the Navy and sets: forth a simple and uniform
plan for issuing, filing, and maintaining direc-
tives under the system. Directives are assigned
identifying numbers according to their subjects
as listed in the Navy-Marine Corps Standard
Subject Classification System, SecNav Instruc-
tion P5210,11 (revised),

The following definitions of policies, pro-
cedures, orders, instructions, and regulations
are necessary for an adequate understanding of
the purpose of directives.

1. A military POLICY prescribes the course
of action to be followed in a given situation.
Policies are best effected through writtenmeans
for they are used to gauge the action required
in recurring situations. Policies established at
the top echelon are broad and general whereas
those established at lower echelons must be
specific and conform to the policies established
by higher command.

2. A military PROCEDURE is a geries of
coordinated steps for the performance of func-
tions. . ,

3. A military ORDER is a formal oral or
written command, issued by a superior officer
to a subordinate, which establishes a rule or
regulation or delegates authority for the per-
formanée of a function. .

4, The term INSTRUCTION denotes the im-

i

parting of information concerning the methods
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for the accomplishment of a mission and speci-
fying the manner and conditions of performance
in the execution of projects and programs,

5. A military REGULATION i8 a rule which

.sets forth standards goveraning or restraining

the conduct of individuals,

Navy INSTRUCTIONS aredirectives that have
a long term reference value and continue in
effect until canceled by the originator. Instruc-
tions may contain information of a continuing
nature or information that requires continuing
action. Instructions are also used to direct

action that cannot be completed in the near-

future or action that must be taken at a future
date.

Navy NOTICES are directives that are ap-
plicable for a brief period of time (usually 6
months or less) and provide for automatic can-
cellation on a prescribed date or under a certain
condition. Notices may require action that can
be completed upon receipt or contain announce-
ments and items of current interest.

Directives may be of the letter type or
publication type. A publication differs from the
letter type in that it is normally equipped with
covers and contains a title page, a letter of
promulgation, a record of changes page, a table
of contents, and an alphabetical index of con-
tents. The ship’s organization and regulations
manual is a publication type directive. Certain
shipboard directives, however, are excluded
from the directives system. The directives ex-
cluded are the captain’s night order book, the
ship’s plan of the day, the engineer officer's
night order book, the officer of the deck’s
standing order book, and the officer of the deck’s
memoranda.

The commanding officer promulgates the
ship’s directives system by the issuance of two
instructions. One instruction prescribes thedi-
rectives to be issued in the system, the respon-
sibilities of originators of the directives, the
directives control points and their functions,
instructions for departmental anddivisional use
of the system, and standards for reproducing
the ship’s directives. The other instruction
promulgates the distribution lists for the ship’s
directives. )

The ship’s directivesi:system provides for
the wide dissemination of the policies of the
commanding officer, the executive officer, and
the heads of departments, and supplies sub-
ordinate officers with a medium for the issuance
of amplifying and supplementary instructions

placing the policigs in effect. The system ensures
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that the policies and procedures used in the
administration and operation of the ship are
continually in keeping with the plans and policies
of the'Navy Department and of fleet and type
commanders by permitting integration of the
ship’s directives with those from higher
authority.

Directives can be a very useful tool of the
engineer officer when properly employed. He
should prepare directives so that the policies
and orders transmitted are clear, concise, and
readily understood. He muiist use the formatand
arrangement for directives prescribed in The
Navy Directives System, SecNay Instruction
P5215.1 (revised). The engineer officer and
other officers of the engineering departmentare
required to maintain directives binders in ac-
cordance with the commanding officer’s instruc-
tions. The binders should contain all directives
(properly indexed and arranged) pertaining to the
officers’ jobs.

SHIP’S BILLS

Chapter 3 of the ship’s organization and
regulations manual contains the ship’s bills
that guide the assignment of personnel to duties
or stations for the purpose of accomplishing
certain functions. Each ship’s bill is classified
as an administrative, operational, or emergency
bill. The watch, quarter, and station bill is an
amplification of the ship’s bills and is not in-
cluded in the ship’s organization and regulations
manual,

Administrative - bills are ship’s bills that
facilitate the assignment of personnel indi-
vidually or by groups to stations or duties per-
taining to routine overall administration of the
ship. Administrative bills include the Personnel
Assignment Bill, the Berthing and Locker Bill,
and the Cleaning and Maintenance Bill. '

Operational bills are ship’s bills that facili-
tate the assignment of personnel individually or
by groups to stations or duties pertaining to
routine operations or evolutions of the ship.
Operational bills include the Special Sea Detail
Bill, Replenishment at Sea Bill, Rescue and
Assistance Bill, Landing Party Bill, and Visit
and Search, Boarding, and Prize Crew Bill.

Emergency bills are ship’s billsthat provide
for the assignment of pergonnel individually or
by groups to stations or duties to cope with
emergencies. Emergency bills include the
General Emergency Bill, Man Overboard Bill,
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and the Biological and Chemical Warfare De-
fense Bill,

Type commanders furnish ships of the type
the information necessary to permit detailed
assignment of personnel. The responsibility for
and maintenance of each ship’s bill is assigned
to a key officer, usually a head of department.
Each bill must supply sufficient guidance to the
division officers to permit assignment of per-
. sonnel by name to duties. Each bill must have
a preface containing a statement of the purpose
of the bill, an assignment of responsibility for
maintenance of the bill, and information supply-
ing background or guidance: a procedure con-
taining all information and policies necessary
to interpret the tabulated material and all special
responsibilities of individuals with regard to
planning, organizing, directing, or controlling
the function or evolution to which the billrelates;
and a tabulation showing assignments of indi-
viduals by billet or rate to stations or duties.

The engineer officer is responsible for the
maintenance of the Rescue and Assistance Bill,
General Emergency Bill, and Bio]pgical and
Chemical Warfare Defense Bill. The Rescue
and Assistance Bill providesa special organiza-
tion equipped and qualified to render assistance
to persons or activities outside the ship or to

perform related functions. The General Emer-
gency Bill provides optimum organization for
counteracting major emergencies and for aban-
doning ship when necessitated by the nature of
the emergency. The Biological and Chemical
Warfare Defense Bill provides an organization
and prescribes the procedures to minimize the
effects of a biological or chemical attack.
Samples of all ships’ bills are availableinShip-
board Procedures, NWP 50(A). T

Each division officer is responsible for pub-
lishing and maintaining a summary of his as-
signments of personnel to stations and duties in
accordance with the Battle Bill and each of the
ship’s bills. (The summary of personnelassign-
ments is the division’s Watch, Quarter, and
Station Bill.) The Watch, Quarter, and Station
Bill is arranged in standard tabular form with
columns provided for entering each man’s
name and rate, data from the Battle Bill, and
duties assigned under each of the ship’s billz.
A reusable panel, equipped with removable card
strips that eliminate the needfor reconstruction
of the bill as changes occur, isavailable through
the Navy supply system. The Watch, Quarter,
and Station Bill should be prominently posted in

a space which is frequented by all personnel of
the divisidn,




CHAPTER 3
DAMAGE CONTROL

The maintenance of optimum material and
personnel readiness prior to damage and the

employment of effective damage control mea-.

sures after damage occurs are vital to the
survival of a naval ship and comprise the basic
objectives of the shipboard damage control
organization, The term ‘‘damage control or-
ganization’”’ as used in this book includes all
elements of a ship’s organization concerned
with damage control. Damage control is not
concerned with battle damage alone but with
damage resulting from any major emergency,
such as fire, collision, grounding, or explosion,
regardless of when occurring.

This chapter presents information concern-
ing the various aspects of damage control, the
damage control organization and its objectives,
and the damage control responsibtilities of the
engineer officer, or department head, and the
damage control organization and its objectives,
tion concerning damage control is available in
Principles of Naval Engineering, NavPers

10788-A; NavShips Technical Manual, Chapters

9770 (77), 9880 !885, 9900 (80), and 9930 (63);

"and Battle Control (U), NWIP-50-1(B).
DAMAGE CONTROL ORGANIZATION

Principally there are two phases of damage
control; the preventive phase and the repair or
recovery phase, The objectives of the damage
control organization are to cope with the pre-
ventive and repair or recovery phase. The
preventive phase is concerned with personnel
and maintenance of material in a state of opti-
mum readiness, and requires the efforts of the
personnel in all departments. The preventive
phase of damage control is the responsibility of
all hands,

The repair or recovery phase of damage
control occurs after damage has been sustained

_and requires that steps be taken to promptly

restore the offensive and defensive potential of
the ship. The repair or recovery phase is the
responsibility of the damage control battle or-
ganization shown in figure 3-1,

Both the preventive and repair or recovery
phases of damage control are vital to the safety
of the ship. It should always be remembered
that the action taken to control damage is the
cumulative result of the organization, training,
and material readiness during the preventive
phase.

RESPONSIBILITIES OF THE HEAD
OF DEPARTMENT

The engineer officer is directly concerned
with both phases of damage control. As the
damage control officer, he has certain respon-
sibilities related to the action phase of damage
control and as a head of department, he shares
the responsibilities of the other heads of de-
partments in the ship relating to the preventive
phase of damage control.

Each head of department is responsible for
the material condition of readiness within his
department as prescribed by compartment
checkoff lists provided by the damage control
assistant. A compartment checkoff list for a
typical compartment in a ship is showninfigure
3-2, Material conditions of readiness are shown
in figure 3-3. Division officers should fre-
quently check spaces assigned to them toensure
that maximum watertight integrity is being
maintained. Each person in the department

.should be made aware of his responsibilities

~ concerning the setting of all material conditions
* of readiness within the department. In addition,
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they must know what procedure to follow if it
becomes necessary to alter a material condition
of readiness in order to perform normal or
emergency tasks: For detailed information
concerning the alteration of material conditions
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Figure 3-1.—Damage control battle organization,

of readiness, refer to Battle Control (u),
NWIP-50-1(B).

The head of department is also responsible
for: ’ ‘

1. Watertight integrity discipline within his
department. Personnel must be thoroughly in-
doctrinated in the importance of maintaining
watertight integrity.

2. Inspection of departmental spaces in ac-
cordance with the hull report. The importance
of periodic inspections must not be under-
estimated, The department head should insist
that his division officers personally inspect
their spaces. Inspections by division officers
and their subordinates often disclose defects in
watertight integrity which might otherwise go
unnoticed until the ship is damaged. Prompt
acknowledgement of, and action upon, reports
of watertight integrity defects aid the develop-
ment of an increased determination on the part
of all hands to keep the ship as battle ready as
possible, : .

3. Ensuring that damage control systems,
fittings, and equipment are maintained in their
proper locations and in good operating condi-
tion in accordance with planned maintenance
system (PMS) requirements. This necessitates
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that personnel of the department be trained to
recognize damage control systems, fittings, and
equipment and know the procedures and pre-
cautions they must observe in order to properly
discharge their responsibilities concerning the
maintenance of such systems, fittings, and
equipment, .

4. Assignment of specific damage control
duties to individuals within each division, in-
cluding designation of a damage control petty
officer. Each division is required to assign a
responsible petty officer as damage control
petty officer to act for the division in such
matters as weighing portable fire extinguishers,
making reports, inventorying damage control
equipment within division spaces, and perform-
ing such other duties concerning damage control
responsibilities of the division as may be as-
signed him by the damage control assistant or
other competent authority. Personnel, as neces-
sary, should be assigned to assist the division
damage control petty officer in the performance
of his duties, :

5. Protection of material and equipment
against heavy weather. The head of department
ensures that personnel within his department
carry out the provisions of the ship’s heavy
weather bill including properly securing damage
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NAVSIHPS 184
COMPARTMENT CHECKOFF LIST
COMP'T NO. 1-125-0-L NAME Passage
§ | .4
p mem NITING NUMBER LOCATION AND PURPOSE 5 gg
3
)
ACCESS
1l F.T. Door 1-126-2 To 1=125=2-L z
2 W.T. Hatch 01-138=1 To Weather Deck Y |. 2
4 3 | Escape 01-27-1 To 01-125-0M Y 2
Scuttle -
f _FIRFHAIN SYs.
' 4 Valve 1=128-1 Foam Proportioner X 2
Valve 1=140-1 Fireplug 01-139=1 Cutout W 2
6 |Deck Socket | 2-139-1 Firemain Cutout Aft Blkd 141 | W | 2
VENT. SYS.
7 | Emergency‘’ 1-125=1 For Ventilation Exhaust 5 @ R
Start Push- Blower 1-122-2
button
MISC. UNCLASS.
8 Riser 1=-141=1 Casualty Power Ouilet
- Terminal
e ornee: u;oo-v-uu-

Figure 3-2,—Compartment checkoff list.
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control equipment against possible damage, and ¢ rendering reports to the head of department

properly setting the required material condition
of readiness within departmental spaces, Di-
vision officers should inspect their spacesbefore

Condition of Readiness

concerning the division’s compliance with the
requirements of the heavy weather bill. The head
of department should inspect a representative

Aétion to Be Taken

Remarks

XRAY

Close all fittings
bearing the
clasgification X
andX) Y, Z,
and W fittings are
open.

X fittings are normally closed except

when actually in use. Condition
XRAY may be set when in well pro-
tected harbors.

YOKE

Close all fittings
bearing the
clasgification Y
and Ensure
that all X fittings
are closed. Z and
W fittings are
open.

X fittings must remain closed during

this condition. Condition YOKE is

set underway and in port during war-
time. Set underway and after wo.king
hours in port during peacetime.

ZEBRA

Close al! fittings bear-
ing the classifica-
tion of Z@)and [2).
Ensure that all X
and Y fittings are
closed. W fittings
remain open.

Condition ZEBRA is set prior to enter-
ing and leaving port in wartime. Set,
without further orders, upon manning
genkral quarters stations.

DARKEN SHIP
(A Modified Condition)

Close all fittings
bearing theclassi-
fication of @. Ensure
thatall X and Y
fittings are closed.
Other Z and all'W
fittings are open.

Normal wartime nighttime steaming
condition.

ZEBRA (Modified)

Fittings bearing the
classification of
red circle Z may
be opened to permit
distribution of food,
use of sanitary
facilities, provide
ventilation, or other
necessary functions.

May be set during prolonged periods of
readiness for battle. Authority for
deviation from condition ZEBRA must
be obtained from the commanding
officer through the damage control
assistant.

* Figure 3-3.—Material conditions of readiness.
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number of departmental spaces to ascertain
compliance.

6. Ensuring that an immediate report be
made to the Damage Control Assistant of any
deficiency in damage contrcl markings, devices,
fittings, equipment, or material. If repairs are
not effected promptly (after it has been ascer-
tained that the damage was properly reported),
the department head should insist upon follow-up
action to determine the cause of delay.

7. Training personnel in damage control
matters as directed by the executive officer.
Attendance at damage control lectures, classes,

. and demonstrations should notbe governed solely

by whether personnel are members of repair
parties. Knowlege of practical damage control
must be required of all hands regardless of
rating or assignment.

8. Assigning personnel to repalr parties as
required by the battle bill. Advise division of-
ficers to assign capable men to repair parties
for ships may be damaged despite the employ-
ment of the most modern and effective methods
and defensive weapons available.

9. Preparations to strip ship or clear for
action in accordance with ship’s instructions.
Many items of equipage on board ship in peace-
time represent luxuries which must beremoved
in time of war because they may adversely
affect the military capabilities of the ship, are
personnel or material hazards, or are unneces-
sary appendages which cannot be used. Depart-
ment responsibility in regard to such items is
set forth in the ship’s organization and regula-
tions manual. Articles of this nature are referred
to as strip ship material. Department respon-
sibilities which concern the reduction or elimi-
nation of fire hazards, the reductionorelimina-
tion of missile hazards, and the elimination of
any potential interference with the control of
firing or supply of ammunition to the batteries,
are also set forth in the ship’s organization and
regulations manual.

10. Emphasizing self-sufficiency inall battle
stations by on-the-job training in handling
casualties to personnel and equipment. It should
be easier for the engineer officer to realize the
importance of his responsibility in this regard
than for the other department heads since most
of the engineering departmentbattle stationsare
located in isolated spaces.

Designation of responsibility for damage
control systems, {fittings, and material is a
prime requisite of optimum material readiness.
Departmental and divisional responsibilities are
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defined in the ship’s organization and regr———— == wB oa —
tions manual but frequently an overlapp i rassssssgay s or
respongibility may occur between one or rFrEEEE———Ea»X €
departments. When this happens, the com s ——mm———an waxi
ing officer should be informed so that he = = - 5°4
resolve any doubts and ensure that depar-ta=————awra <mnt
heads and their subordinates have a coram————= B ete
understanding of the damage control sy ste—mmmmmmm——wwa=Ss
fittings, and equipment under their cogni=—me—e- ——-—w-ac-e.
The very closest cooperation and understax_dj.ng
between the several departmentsof the Slihwm —————Em > isS
necessary to obtain effective maintenance -

As department head, the engineer office———— g iAis
responsible under the commanding office me——— o
the control of damage. Thisresponsibility «—ss—esc2 €th e

~ engineer officer includes the efficient fun<—TlEEE— R <« >»¥2—

ing of the ship’s damage control organiz—w————all— S «>n,

and the maintenance of conditions of clo=——wmEmw e,

watertight integrity, and damage control exc———mpwnip -
ment. In small ships where no assistant Ttermr——» the

engineer officer is assigned, the duties ««—=r—=—tlFF tThe

damage control assistant are performed T»w ————————m—y- tThe

engineer officer. He is also responsibl eee—— Torx

organizing Repair 5 in accordance wi.t‘l—_ the

ship’s Battle Bill. He supervises the

of Repair 5 personnel and is responsible Forxr

their state of readiness. Heassignsapproyp»—wr—S - te

engineering ratings to other repair partiee————-a=== in
accordance with the Battle Bill.

THE DAMAGE CONTROL ASSISTANT

ThesPamage Control Assistant (DC.A ) > a
ship, when assigned, is responsible unde—Tesssssr— the
engineer officer for establishingandmaint=—m — —Si ww- g
an effective damage control organizatiors = md
for supdrvising repairs to the hull, exCcemEEmyr—8 asS
specifically assigned to another departme——mxaxff oOIXT
division. The DCA is charged with the ove———a— — =211
coordination of damage control matters aTw————————R TtThe
control of list, trim, and stability of the — — - . ... W
In an emergency, he exercises over-all C< el X Ol
of the damage control problem, relying ®W———=sr—>» the
maximum extent practicable upon the tecCcl s —arwS <ol
advice and assistance of various departzrwr s —ea=—wats.
The dotted line in figure 3-1 denotes the A ‘=== & s=ON
between the DCA and various department=s —— s w= the
damage control battle organization.

Prevention Phase Responsibilities

'rllxe responsibilities. of the DCA relaft s e« TO

_ the preventive phase of damage ccntrol =m —— e as
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follows:
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1. Prepare directives (for the commanding
officer’s signature) inconnectionwith all damage
control functions requiring the coordination of
departments. .

2. Submit to the planning board for training
a schedule of all hands damage control training
requirements, including battle problem require-
ments. '

3. Prepare a damage control training syl-
labus and provide damage control instructors
for the training of all hands.

4, Ensure standard damage control equip-
ment (such as tools, portable lights, and portable
pumps) i8 furnished to repair lockers and other
prescribed locations throughout the ship and
conduct periodic inspections of such equipment
in accordance with the PMS.

5. Assign damage control ratings to various
;eﬂair parties in accordance with the Battle

ill.

6. Make certain, by inspection in company
with the cognizant division officer, that water-
tight integrity is maintained throughout the ship
and that all divisions are maintaining a high

degree of damage control readiness, During{

this inspection, the DCA should also:

2, Ensure that compartment checkoff
lists are posted in accordance with
the damage control book.

b. Ensure that all damage control mark-
ings, routes, stations, and labels are
properly posted throughout the ship.

7. Ensure that an effective organization is

always present for the execution of each of the
ship’s emergency bills.

8. iInform the engineer officer of any con-

ditions or practices which lower the damage
control readiness of the ship.

9. Organize repair parties 1, 2, 3,4, and 7
in accordance with the ship’s Battle Bill.

10. Direct the training of repair parties 1,
2, 3, 4, and 7, and personnel of damage control
central.

Repair or Recovery Phase Responsibilities

The Damage Control Assistant is responsible
for maintaining a damage control central with
facilities and personnel for evaluating reports
and making decisions to counteract the effects
of damage to the ship’s hull and appurtenances,
coordinating repair parties, and keeping the
commanding officer informed of major develop-
ments, A typical damage control central station
aboard a large naval ship is shown in figure 3-4.

When general quarters stations are manned,
- the DCA prescribes the method and the route
for transporting injured or contaminated per-
sonnel to battle dressing or decontamination
stations. (Note: Battle damage stations are
provided in close proximity, where appropriate.)
He must select the safest and easiest method
and the shortest safe route which will cause
the least disruption of the material condition of
readiness of the ship.
~ In the event of a nuclear weapons explosion,
a biological attack, or a chemical attack, the
DCA must determine from external radiological
surveys the areas of contamination, establish
the time that personnel can safely remain in
these areas (safe stay time) and the time when
areas will be safe for personnel to re-enter
(entry time). He must provide for the reading
of the dosage-measuring devices and furnish
the medical and personnel officers with such
information as they may require for their
records.

Utilizing monitoring, detection, and sampling
procedures, the DCA must keep the commanding
officer informed of the location of contaminated
areas, explosive hazards, or compartments con-
taining insufficient oxygen to support life, When
practicable, the general announcing systemmay

-be used to notify all hands of the location of
* such areas, hazards and compartments,

It should be apparent from the foregoing that
the job of the DCA is a highly important one,
He should be an officer who is versed in the
basic principles of stability and buoyancy, the
effects of damage, the methods of handling
flooding, the requirements of practical damage
control, and the procedures for radiological
Tecovery of a ship after a nuclear weapons
explosion, Most important of all, he must know
his ship and the possible effects that damage
may haVe upon it 80 that he will, in an emergency,
be capable of properly estimating the situation
and rendering the right decision as to the cor-
rective measures that must be taken for survival
of the ship,

Over-all ship survival measures which the
DCA will be required to decide upon, may be
intended to improve over-all stability, correct
for off-center weight, restore reserve buoyancy,
correct or improve trim, or relieve the stress
on a damaged hull girder, The measure which
will accomplish one or several of these objec-
tives takes time and involves weight removals,
additions, and shifts, and the restoration of
boundaries. An operation undertaken to
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Figure 3;4.—Typ1ca1 damage control central in a large ship.

accomplish one objective may adversely affect
one or all of the other objectives. The choice
that the DCA makes will depend upon his knowl-

ege of the ship’s stability and subdivision char-

acteristics, the nature and extent ofthe damage,
and the effect that measures to accomplish one
objective will have on the others.

Information concerning the nature and extent
of the damage will generally come from repair
parties and the accuracy of such informaticn
will depend upon how well the DCA has trained
the repair parties in investigating damage and
supplying the type of information that isneeded.
Other knowledge that the DCA will require in
order to choose the proper corrective measure
will have been acquired before damage occurs.
After damage, there will be no time for calcu-
lations even if he were in the proper frame of
mind for making them.

THE REPAIR PARTY

While the DCA initiates action for over-all
ship survival measures, the repair party takes
immediate local measures for the control of
damage. Properly trained repair parties carry
out such work automatically, correctly, and with
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speed. During battle, the local damage control
measures undertaken by the repair parties may
determine whether the ship remains in action,
sinks, or retires to a haven.

The first requirement of an efficient repair
party is that each person within the party must
be highly trained in the technical aspects of the
special field in which he will operate to control
damage. Advantage should be taken of every
opportunity to train repair parties. In addition
to training the party as a group, consideration
should be given to instructing individuals in the
skills they will be required to utilize in an
emergency. When developing the battle problem,
the DCA should impose damage which will as
realistically as possible involve the greatest
number of repair parties on each hit.

Each repair party must be organized so that
it is a self-sufficient unit in ready communica-
tion with the others and capable of positive
action in control of the types of damage most
likely to be encountered. A control station must
be established where the repair party officer
can receive, evaluate, and act on reports from
repair party personnel and receive ordersfrom
damage control central concerning matters af-
fecting buoyancy; list; trim; stability; watertight

# |
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integrity; and nuclear, biological, and chemical
(NBC) defense methods,

Repair parties assigned work peculiar to a

single department must be under the direct
supervision of officers of that department. The
weapons officer is responsible for the organiza-
tion and supervision of training of Repair 6
personnel. He also assigns appropriate weapon/
deck ratings to other repair parties in accord-
ance with the Battle Bill. The air officer is
responsible for the organizationand supervision
of training of the aviation fuel repair team and
of the crash and salvage team. He also assigns
appropriate air department ratings to other re-
pair parties in accordance with the Battle Bill.
" The medical officer organizes and supervises
personnel of the battle dressing stations, He
also assigns appropriate ratings to repair
parties in accordance with the Battle Bill, fur-
nishes medical supplies to first aid bdxes and
battle dressing stations, and conducts shipwide
training in self-aid, first aid, and the medical
aspects of NBC warfare defense, Other officers

are responsible for the supervision and assign- -

ment of personnel of the repair parties in ac-
cordance with the Battle Bill.

The repair party must be organized and
assigned sufficient personnel to provide for the
relief of men engaged in arduous tasks, for
battle messing, and for transition from one
condition of readiness to another. :

Each repair party must be capable of effect-
ing repairs to sound powered telephone circuits;
rendering first aid and transporting the injured;
controlling and extinguishing all types of tires;
detecting, identifying, and measuring dose and
dose rate intensities; and decontaminating the
effects of an NBC attack. Each repair party
must be organized to evaluate and report cor-
rectly the extent of damage in its area. This
may involve maintaining (1) a graphic display
board showing damage, and action taken to cor-
rect disrupted or damaged: systems, (2) deck
plans showing locations of NBC contamination,
location of battle dressings and personnel
cleansing stations, and safe routes to them, and

. (3) a casualty board for visual display of struc-
tural damage. Repair 1, 2, 8, and4are assigned
the duty of maintaining the ship’s structural
integrity and maneuverability. Repair 1, 2, 3,
4, and 5 are assigned maintenance of stability
and buoyancy, o .

~ The extent of ‘an area to be covered by a
specific repair party and the watertight division
of the ship may require that prescribed functions

b
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be made the joint responsibility of two or ruore
repair parties or that certain repair parties be
subdivided. When it is necessary to subdivide
a repair party, the units thus formed are
designated by the“Tilinber of the main repair
party followed by a letter as shown in figure
3-5. The repair units are dispersed with the
mnecessary equipment to areas away from the
main party. Each repair unit must maintain
communication with its repair party,

Repair parties are comprised of personnel:
of various departments assigned in accordance
with the ship’s Battle Bill. Repair 1, the main
deck repair party, usually consists of an officer
and a chief petty officer from the weapons de-
partment (deck department on ships not having
a weapons department), and petty officers and
non-rated personnel from weapons and other
departments; while Repair 5, the propulsion
repair party, usually consists of an officer, and
a chief petty officer, and petty officers, and
non-rated men from the engineering department.

- The size of the repair party and the extent
of the area assigned to it will differ with the
size and type of ship. An aircraft carrier will
have a damage control battle organization simi-
lar to the one shown in figure 3-1. On ships
with no aircraft or air groups embarked, there
will be no need for primary flight control and
its associated repair parties. In certain large
ships the functions of the amidships repair
party, Repair 4, and the propulsion repair party,
Repair 5, may be shared - the two parties.

REPAIR ONE

CONTROL
UNIT

REPAIR 1-A REPAIR I-B

‘ 114.8
Figure 3-5.—~Organization of Repair 1
with two subdivisions.
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When this combination of parties is employed,
Repair 4 is designated as forward propulsion
repair and Repair 5 as after propulsion repair.

In small aircraft carriers, Repair 7 and 8
are combined with Repair 1. Repair 2and3 may
be combined with Repair 1 on small ships where
the number of personnel available is below six
men per repair party.-

The ship’s Battle Bill should be consulted
for the assignment of repair party personnel,
the number and location of repair parties in a
particular ship, and additional information con-
cerning specific functions of repair parties.

THE DAMAGE CONTROL LIBRARY

Officers of the engineering department and
repair party officers must possess detailzd
knowledge of the ship’s construction, charac-
teristics, compartmentation, stability, and of
the appurtenances and equipment placed on
board the ship to prevent or control damage.
The engineer officer should require that his
officers avail themselves of every opportunity
to acquire a thorough knowlege of the ship
through the information contained in the publi-
cations which comprise the ship’s damage con-
trol library.

Many of these publications are normally
maintained in the log room or damage control
central. Others, such as NWIP-50-1(B), Battle
Control (U), and FXB-3B, Ship Exercises—
Battle Problems, are classified publications and
are normally maintained by the ship’s custodian
of registered publications.

THE DAMAGE CONTROL BOOK

The Damage Control Book is the most im-
portant source of information concerning the
ship’s damage control facilities and character-
istics. Damage Control Books are issued by the
Naval Ship Systems Command to all combatant,
miscellaneous, and auxiliary ships over 220
feet in length (including floating drydocks) and
to certain smaller fleet-operated ships. For
other ships, Damage Control Books may be
provided by the type commander or developed
by the ship itself. The Naval Ship Systems
Command maintains a record of all the books
distributed and the books may not be trans-
ferred without the authority of NavShips. The
engineer officer is normally the custodianof the
Damage Control Books and, upon detachment, he

must ascertain that all copies are accounted
for and transfer custody to his relief. Addi-
tional Damage Control Books with diagrams
lithographed in color may be requisitioned from
the Naval Supply Depot, Philadelphia, Pennsyl-
vania, Additional Damage Control Books with
black and white diagrams should be requested
from the planning yard of the ship. Copies of
the Damage Control Book should be available in
damage control central, main engine control,
and at each of the repair party control stations.

Information contained in the Damage Control
Book is in the form of text, tables, and diagrams
concerning the ship’s damage control facilities
and characteristics of the ship’s compartmen-
tation, piping, and wiring systems. The engineer
officer must make certain that the ship’s copies
of the Damage Control Book reflect the most
recent installations. One copy should -be as-
signed the title of ‘‘Master Copy’’ and kept
current at all times so that it can be used to
revise the other copies. .

Alterations accomplished by ship’s force or
activities other thananaval shipyardare entered
in the master copy of the Damage Control Book
by the ship’s force. Deletions on the diagrams
are indicated by crossing out the deleted matter
with red ink, No erasures should be made and
it is not necessary to make any notes on the
diagrams to indicate that the matter is to be
deleted. Additions to the diagrams are made in
accordance with the established color coding
systems. Care must be taken to ensure that the
location of the addition is correctly indicated.
Emphasize the addition by circling the affected
area with red ink, Changes in notes on the dia-
grams or‘the names of compartments are made
by a note in the margin of the diagram. Revi-
sions to the text are made with red ink,

At the commencement of each overhaul at a
naval shipyard, the engineer officer should
deliver the master copy, hand-corrected or
relithographed for the preceding overhaul, and
one other copy of the Damage Control Book to
the shipyard with a request to have the volumes
revised, Revisions should include all alterations
made by the shipyard and ship’s force during
the overhaul as well as any previous revisions
made by the ship’s force. When the shipyard
returns the volumes, the engineer officer should

" ascertain that they have been revised and ac-

curately represent the ship'at the time of its
departure from the shipyard. Anydiscrepancies
noted should be brought to the attention of the
commanding officer of the ship.
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OTHER PUBLICATIONS

There are many other publications which
contain information necessary to the preventive
and action phases of damage control. The Naval
Ships Technical Manual is issued for the infor-
mation and guidance of naval personnel re-
sponsible for or engaged in the operation,
maintenance, or repair of equipment under
cognizance of the Naval Ship Systems Command,
Other publications supplied by NavShips include
General Specifications for Ships of the U, 8.
Navy, the Booklet of Inclining Experiment Data,
Booklet of General Plans, Schedule of Water-
tight Integrity Tests and Inspections, Booklet
Plans of Machinery, and a List of Authorized
Alterations, E—

Publications in the damage control. library
for which the ship and the type commander are
responsible are the_Ship’s Organization and
Regulations Manual and the Eggineergg] Casual?
Control Book. The ship is responsible for the
Engineer Officer’s Orders and Instructions,
Damage Control Bills, Engineering Department
Organization Book, ship’s Repair PartyManual,
and the Master Set of Compartment Checkoff
Lists, The type commander supplies the Se-
quence Table for Burning Fuel Oil (which is the
flooding effect diagram modified by special di-
rectives),

In the damage control library on recently
constructed ships, the Ship Information Book
replaces the General Information Book, Pi
System Instruction Book, and Record of Elec-
trical Installations and Electrically Operated
Auxiliaries, However, these publications are
still in the damage control libraries of older
ships, The Ship Information Book is prepared
by the building shipyard and issued by the Naval
Ship Systems Command,

The publications which complete the damage
control library are the Coordinated Shipboard
Allowance List; First Aid Bulletins; various
Fleet and Type Directives on Damage Control;
Sound-Powered Telephone Talker’s Manual
NavPers 14005-A); Principles of Radiation and
Contamination Controi (NavShips 250-341-3):

?
Radiolggl_:cal Health Protection Manual, NavMed
P-5055 (1964); copies of the hull plans; and the
manufacturer’s technical manuals for damage
control equipment,. "

DAMAGE CONTROL BILLS

The DCA is responsible for the preparation,
completeness, and currency of the damage
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control bills. These bills are necessary to the
damage control organization for they outline
the procedures and instructions for operating
the various systems in conformity with the ma-
terial readiness condition in effect. The DCA
of a newly commissioned ship should complete
all damage control bills as soon as possible,
The DCA of a ship which has been in commis-
sion for a number of years should periodically
examine his damage control bills to determine
it they are current, accurate, and adequate. In
order to be effective, the bills mustbe promptly
revised to reflect changes made in the systems
by the accomplishment of authorized alterations.

Instructions for the preparation of a ship’s
bills are contained in NWP-50(A), and these
instructions should be carefuliy followed when
preparing the damage controlbills, The Damags
Control Book is a source of considerable infor-
mation for the preparation of the bills, especially
concerning the various systemsandthe classifi-
cations for important closures.

If a type repair party manual is available
for his ghip, the DCA will have a relatively
simple job preparing the damage control bills.
In this case, the job will consist primarily of
adapting the bills in the type repair party
manual to fit his ship.

The damage control bills include the damage
control communications bill, casualty power bill,
watertight door and hatch bill, air conditioning
bill, ventilation bill, compressed air bill, voice
tube bill, and the, counterflooding bill (for ships
where applicable). When completed, the damage
control bills form a part of the contents of the
ship’s repair party manual.

The ship’s repair party mamual must also
include the following material;

1. A listing of the importantfeatures of each
repair party area including the location of ma-
chinery, storage spaces, repair lockers, and
magazines,

2. The protective measures involving ma-
terial and personnel with respect to imminent
air attack, surface attack, underwater attack,
collision, and NBC attack,

3. The methods of investigating damage and
the precautions to be observed.

4. The means of reporting damage.

5. A complete description of damage control
central listing location, equipment installed,
communications, personnel billets (including
duties and responsibilities), and publications
available (plans, diagrams, plates, and manuals),
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6. The chain of command diagram.

7. The location of secondary damage control
central.

8. A complete description of repairparties
including personnel billets (duties and re-
sponsibilities), publications, and repair units
(where applicable).

9. Complete descriptions of the methods of
fighting fire, controlling flooding, repairing
damage in action (shoring, pipe patching, and
welding), controlling NBC contamination (moni-
toring, reporting, and decontamination of ma-
terial), handling personnel casualties (first aid
and decontamination), and utilizing primary and
alternate methods of providing emergency ser-
vice tovital systems (casualty power, emergency
communications, and jumpers to restore fire-
main or magazine sprinkling service).

The ship’s repair party manual must be
properly indexed so that the information con-
tained therein can be easily located. A copy of
the ship’s repair party manual should be avail-
able at each repair party control station(repair
party locker), damage control central, main
engine control, bridge, and quarterdeck,

Although damage control bills usually take a
general form as outlined in NWIP 50-1(B), no
rigidly fixed one is prescribed. Therefore, the

following outline is presented as a suggested
" form to be followed in drawing up an effective
damage control bill:

A, Statement of purpose, or object of bill,

B. Description of system, or systems, in-
cluding their important parts.

C. Method and procedure of operation to be
followed for damage control purposes.

D. List, classification, and.cognizance of
fittings, -

E. Simplified diagram, or diagrams, illus-
trating the most important points covered under
A, B, C, and D,

In following such an outline, and by using
available information, it is believed that each
bill can be clear to the ship’s personnel. It is
considered necessary that every officer, as well
as every man, in the ship should be familiar
with all such bills; and that all members of the
repair parties should have a thoroughknowledge
concerning them. Copies of all bills should be
widely distributed among officers, key petty of-
ficers, and at repair stations.

WATERTIGHT INTEGRITY

The original watertight integrity of a naval
ship is determined by its design and the skill

and thoroughness of its builders andinspectors.
By design, each naval ship is intended to be
divided into watertight compartmentstoan extent
compatible with its mission. This watertightness
will be established if the builders are skiliful
and rigidly adhere to the general specifications
for ships when constructing the hull and install-
ing bulkheads, decks, access closures, ventila-
tion ducts, electric cables, piping, rotating
shafts, and associated fittings. When the engi-
neer officer assigned to a ship under construc-
tion, a newly constructed ship, or a reactivated
ship is aware of any deletions or defects in the
construction of the ship which adversely affect
its watertightness, he must report such a fact
to his commanding officer or the supervisor of
shipbuilding, whichever may be appropriate.
Negligence, storm damage, collision, strand-~
ing, and enemy action are potential destroyers

of the original watertight integrity of a ship. It .

is the responsibility of the engineer officer to
guard the watertight integrity of hisship against
impairment through negligence and to ensure
when it is damaged, from whatever cause, that
proper repairs are made as quicklyas possible.
Impairment of the watertightness of a com-
partment resulting from negligence generally
appears as corrosion; holes in, or improper {it
of joints of structural members resulting from
lack of preventive maintenance, careless re-
pairs, or careless alterations; and as defective
piping, cabling, ventilation duct, and associated
fittings. In order to prevent such occurrences,
the engineer officer must not allow any un-
authorized alterations or repairs to the bounda-
ries of watertight compartments and he should
insist upon strict compliance with the schedule
of watertight integrity tests and inspections
issued by the Naval Ship Systems Command.

INSPECTIONS AND TESTS

Strict adherence to a schedule of periodic
inspections and tests affords the best insurance
of the watertight integrity of the ship. The Naval
Ship Systems Command issues a schedule of
watertight integrity tests and inspections for
all ships in commission. This schedule lists
each compartment subject to the test or inspec-
tion, specifies which type of test or inspection
applies, and states the frequency with which the
test or inspection should be made. The schedule
includes the leakage inspection, the visual in-
spection, and air tests.

The leakage inspection involves the observa-
tion of oil and water leaks from tanks into
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adjoining dry compartments. The Navships
schedule requires that the bulkheads and decks
separating oil and water tarks be inspected for
leaks at least once every six months, Exercise
particular care to note evidence of leakage which
occurs only when a tank is filled to capacity.
Visible leakage is usually caused by loose rivet
heads and poorly calked plate laps, plate stif-
feners, and bounding angles. Where possible,
such leaks should be repaired by ship’s force:
Repairs beyond the capacity of ship’s force
should be requested at the next shipyard, tender,
or repair ship availability.

The NavsShips schedule requires that periodic
visual inspections be made of some compart-
ments normally incapable of testby air pressure
because of the presence of permanent openings
to the atmosphere. Compartments lsted for
this type of inspection are the firerooms,
enginerooms, motor rooms, chain lockers, up-
take enclosures, and similar spaces in some
ships. These areas are extremely important
parts of the ship’s watertight subdivision and
must be given the most careful and scrupulous
scrutiny. The inspection is made by closingand
darkening the compartment on one side of the
boundary to be inspected, stationingan observer
therein, and brilliantly lighting the other side.
Conscientious examination of the darkened side
of the boundary should reveal the presence of
any visible defects. Different inspectors should
make successive periodic examinations in order
to avoid repeatedly overlooking defects. A
checkoff list of fittings such as doors, hatches,
manholes, deck drain valves, voice tube covers,
ventilation-duct covers, and like fittings must
be maintained and all such fittings in the
boundary being inspected must be carefully
examined and the results of the inspection noted
in the checkoff list. It must be emphasized that
the visual inspection rather than air test does
not connote a relative lack of importance.

Pregently, the air test isthe most practicable
method Of completely determining the degree of
watertightness of compartments not containing
oil or water. Except when modified by NavShips,
compartments listed in the schedule for air
testing must be tested at least once every
eighteen months. No air tests should be made
on compartments not listed in the schedule ex-
cept as directed or approved by NavShips,
Compartments to be tested are normally divided
into six groups and a different group is tested
each quarter. In this manner, each compartment
is subjected to an air test within the period of
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eighteen months. The test pressure and the al-
lowable pressure drop over a specified period
are given in. the schedule. Test pressure must
never exceed the pressure specified but must
equal that specified except when conditions will
not permit such pressures, in which case a re-
port thereof must be made to NavShips.

Afr tests are conducted in accordance with
the procedure outlined in NavShips Technical
Manual. Air tests shall be conducted by the
ship’s force except in the case of submarines
and other ships specifically designated by Nav-
Ships. Whenever a ship’s force, repair ship,
tender, or naval shipyard has performed cor-
rective maintenancé which might affect the
watertight integrity of a compartment listed in
the schedule of air tests, the compartment must
be air tested and the repairs effected, together
with the results of the air test, must be re-
corded. Repair activities must furnish the ship
with a report of any tests made. Air tests by
repair activities are acceptable in lieu of the
periodic tests required by NavShips.

In the case of a newly commissioned ship,
the aforementioned periodic tests and inspec-
tions commence at the beginning of the quarter
following -the quarter in which the ship reports
for service. Ships which are not provided with
the NavShips schedule of tests and inspections
should request them from the Naval Ship Sys-
tems Command. .

Additional insurance of the watertight in-
tegrity of the ship isprovided by periodic inspec-
tions of all compartments with the exception of
certain tanks and voids. This inspectionis most
effective when made by the division officers.
The inspecting officer submits a report (hull
report) of the material condition of the com-
partments inspected, as to cleanliness, state of
preservation, and condition of damage control
fittings and equipment, to the commanding of-
ficer. The frequency with which the inspection
i8 conducted is determined by the type com-
mander.

A form similar to the one shown in figure
3-8, should be used for the inspecting officer’s
report to the commanding officer. The reverse
side of the report should contain the entries
shown in figure 3-7. Division officers should
submit the hull reportsto the commanding officer
via their department head, the DCA and the
engineer officer. The DCA should prepare a
form similar to the one shown in figure 3-8 and
submit it with the hull reports to the engineer
officer. The engineer officer should examine
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1hmndmmuulhmpwmhmeedbydlm Both sides of the aheet will be used if there is insuficient
r00ia for all compartmenits under the cognisance of any division on ooe page of the foim. In the case of compartments in the machinery
-pmthnpoﬁwﬂlbombythoEndmOﬂoc,m-nm.omwmumdmbymmmumt,wbymnnouwm
onmun-up-mmm.mmm

HULL REPORT

Week inding JQDUATY 7 " U.S.S. SAMPLE (GG o) . .o 19..
mmﬁ:d&%kdﬂlnm“hhﬂww”mh‘dMaﬂMabeﬂ.M
of presersation, and walerdight integrity i as follows:
Nors.—In the ¢olumn “Condition” & mark will be entered as follows: ljbto.mnnt,&Ohl.&mcood,ﬂlbao,pod,

below 25, povr. Ax explanation of the reason for any mark delow 2.8 must be given in the *'Remarks” column, and any repairs needed
must be entered in this column.

—te——
OOMPARTMENT CONDITION AEMARKS
Tuspocted
By vhem Water- | (Partioulars 08 to condition and action taken to
) Chonall. | Prems | “gopy ‘oorrect deficlencies)

2=12-1-A| Gas Mask Stowage _|Yes | D.D.H.| 3.3 3

3=12-1-A| Infiammabln Stacase.. | Yan | DeDeH.. .x.# 3,3(4.0
XOam

1105-1=L.| Grew's Rerthing . |Yes | DeD-H.l 3.8 3.114.0

1-107=1-L | Crew's W.RAM.Co.__|Yas | D:DeHe| 3.0 zolwwe |
1-125-1-9| Repair II.. ... |Yos | D.DH.l 3,4 3.6 NWT
2-127-1-Q | Carpentex._Shop. Yea | D.D.H.| 3,2 3.4(0.0 | Bad gasket in W.T....

Door 2=-203%=2

OnvmraL Raxmangs:

All water-tight doors, hatches, manholes, and air ports have been inspected by the oficer Mnlnldﬂuppeuoppodhuw
mtnumbchvhhhbuudndmhmpo uon.mtnwb:bon " mm

___‘.._..D...D..-Bnmh..l.& (3g)..., U. 8. Nowy, Disision Oftcer.

GENERAL REMARKS AND STRPFPS TAKEN TO OORRAECT DEFICIENCIES
*me;mmmmmw;-m
——— ..nﬁ.mmm%”ﬂ-_-

103.124.1
Figure 3-8.—Typical Hull Report Form (face).

the reports, sign the accompanying form, and Using the type commander’s Standard Repair
forward the reports and formtothe commanding Party Manual and ship’s COSAL to determine
officer via the executive officer, ,th_e allowance of damage control equipment, the
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19

USS SWEEP (AM-7500) Week ending

1. All safety devices for which I am responsible have been tested during this week by actual
- operation where possible, results having been reported on the division checkoff list filed in de-
partmental records, and were found in satisfactory condition except as noted:

2. General remarks and steps taken to correct deficiencies (if not within division capacity in-
dicate hull repair request);

DIVISION OFFICER , USN !

3. Examined for cleanliness and preservation of hull and test of safety devices:

HEAD OF DEPARTMENT , USN

4. Examined for hull repairs and watertight integrity. (For repairs, indicate as ship's force,
repair ship or tender, or shipyard. )

~ Remarks:

. DAMAGE CONTROL ASSISTANT.___| USN

" 5. Exgamtned:

, USN, COMMANDING

. 103.124.2
Figure 3-7.—Typical Hull Report Form (back).
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g
3
1
3
!
USS SWEEP (AM-7500) Week ending 197 ] |
| |
4
3
1. All division hull reports for this week have been checked by me and are submitted. ’
Remarks: 5
§
i
DAMAGE CONTROL ASSISTANT , USN é
2. Examined. Weekly tests of safety devices have been entered in the engineering log. f
Remarks:
ENGINEER OFFICER s USN §
3. Examined:
Remarks:
3
EXECUTIVE OFFICER s USN
4
4. Examined and returned to engineer officer for file.
Remarks:
, USN, COMMANDING
103.124.3
Figure 3-8.~Typical Hull Report Transmittal Form.
: ~
45
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DCA/division officers should inventory the dam-
age control equipment once each month, in
accordance with the ship’s PMS schedule. Re-
port of the inventory may be made on a form
similar to the one shown in figure 3-9 and sub-
mitted with the hull report.

Inspection alone is not sufficient to ensure
readiness to control damage. Remedial action,
where required, must be initiated by the divi-
sion officer concerned. He must submit work
requests for the correction of all the deticiencies
noted during the inspection which are beyond
the capacity of his division. Furthermore, he
must make certain that measuresare undertaken
immediately to correct those deficiencies that
are within the capacity of his personnel.-

RADIOLOGICAL DEFENSE

The sole objective of radiological defense is
to maintain the health and fighting effectiveness
of the ship’s personnel. This objective is best
achieved by the employment of radiological
countermeasures designed to reduce shipboard
radiation hazards to acceptable levels. Radiation
hazards of shipboard contamination can last for
a considerable period of time; therefore, casual-
ties may not only occur among unprotected per-
sonnel during and immediately after fallout but
among persons attempting to parform subsequent
essential operations. For this reason, radio-
logical defense measures are divided into two
phases: the emergency phase and the recovery
phase.

The DCA’S responsibility concerning radio-
logical defense begins with instituting those
preparatory measures that will reduce the effort
necessary to carry out radiological counter-
measures and increase their efficiency and
effectiveness. These measures include incorpo-
rating radiological defense actions in the ship’s
general emergency bill, training personnel, and
planning and providing the necessary equipment
and supplies for repair parties and decontamina-
tion stations.

EMERGENCY PHASE

The emergency phase starts with the warning
of a nuclear,attack or with the start of such
attack. The primary objective of this phase is
survival of fthe ship and the ship’s personne).
During the \emergency phase, survival of the
ship requirds collective action and is a com-
mand decisionwhile survival of personnel mainly

requires individual action and consists of taking
adequate shelter. )

Radiological countermeasures consistent
with the tactical situation are necessary when
fallout cannot be avoided. Operation of the
washdown system will provide some protection
during the emergency phase since the washdown
water carries over the side most of the radio-
active fallout landing on the ship’s exposed sur-
faces. The most important measure in the
emergency phase is taking adequate shelter.
Spaces within the armored area of major combat
ships afford the best shielding against radiation.
Spaces not within the armored area provide
protection sufficient for moderate exterior radi-
ation levels. The next measure is to prevent
the contamination of interior spaces of the ship
by sealing the ship to the maximum extent
practicakle.  This measure requires that all
tittings and vents or blowers bearing the classi-
fication of circle W (circle William) be closed
or stopped.

Another useful countermeasure during this
phase is the rotation of personnel between ex-
posed and protected locations in order to extend
the period of tactical effectivenessbefore maxi-
mum permissible exposures are reached (as-
suming such spaces are not fully exposed to
fallout). Whenever replacements are not avail-
able, the radiation dose to topside per sonnel can
be minimized by providing shelter stationsnear
battle stations for occupancy while such per-
sonnel are not actively engaged.

RECOVERY PHASE

The recovery phase consists of the opera-
tional recovery stage and the final recovery
stage. The operational recovery stage occurs
after the emergency phase has passed (some-

"time after fallout on the ship ceases). In most

cases, the objective of this stage will be the
recovery of the ship’s operations on a tempo-
rary basis. The final recovery stage occurs
when there is no longer an urgent *actical need .
for the ship and the objective og this stage is
to restore the ship to its normal operating con-
#ina. Normally the tasks required to accom-
:;226h the final recovery stage will be performed
by a shore based repair facility or shipyard.
Decontamination is the principal radiological

- countermeasure employed during the recovery
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phase. Use of the ship’s washdown system during
the emergency phase will result in the removal
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of some radioactive contamination from topside
surfaces but many areas will require manual
decontamination before they can be safely oc-
cupied for any considerable period of time.
Personnel who have become contaminated as a
result of manning exposed stations, carrying
out decontamination procedures, or from what-
ever cause will also require decontamination.

Before essential tactical functions can be
resumed following the emergency phase and
before manual decontamination of some areas
can commence, some exposed locations will
have to be manned, In order to determine the
feasibility of continued occupancy or im:mediate
reoccupancy of such areas, a gross monitoring
survey is made of topside action stations and
any occupied below decks action stations (fire-
room stations near boiler air systems) which
may have been severely contaminated. Data
concerning the location and the radiation inten-
sity, in roentgens per hour. (r/hr), of contami-

nated areas resulting from the grosssurveyand

subsequent detailed surveys is relayed to damage
control central where the DCA plots the con-
taminated areas, determines the entry time and
safe stay time, and reports this information to
the commanding officer, The equipment available
at damage control central insome ships permits
simultaneous transmission of this information
to all hands, On other ships the information
must be relayed via the bridge. The former
method is best for it greatly reduces the pos-
sibility of error. S

As information form monitoringteams is re-
ceived in damage control central, the contam-
inated areas are plotted on a chart of the ship.
The time the intensity was recorded as well as
the reading is noted. In addition, for weather-
deck areas, the numbers of the frames forming
the limits of the contaminated area are plotted.

The DCA will be required to estimate several
radiological factors after receipt of data from
command control and the monitoring teams,
These factors include radiation intensities at
future times, penetration doses to personnel
performing various operations, entrytimes, and
safe stay times. The accuracy of the estimates
depends upon the action to be taken and the time
available to make the estimates.

Early in the operational recovery stage, the
DCA will be required to make rapid estimates
of safe stay time andpotential dose. For periods

of less than one hour, the DCA mayassume that .

intensity will be constant even thoughgamma ra-
diation will decrease withtime due to radicactive

48

decay and weathering, The DCA will receive
information necessary for the estimates from
monitoring teams (location and intensity of ra-
diation) and command control (allowable radia-
tion dose for recovery personnel).

A quick estimate of a safe stay time of less
than one hour’s duration may be figured by di-
viding the allowable dose by the last intensity
measurement if taken less than one hour prior
to entry. Thus, when the allowable dose is 25r
and the intensity of the reading (taken within
one hour of entry) is 125 r/h, safe stay time =

125 0.2 hr (12 min.)

A rapid estimation of potential dose for a
short stay time (less than one hour) can be
made by considering the potential dose as the
product of the allowable dose and the stay time
(using the decimal equivalent of the fraction of
the hour), Thus, when it ‘s estimated that it
will take 15 minutes tr smplish a certain
task in anarea where ... <nsity of radiation
is 100 r/hr, the po’~ szt .. se=100x0.25= 25r.,

Later, when gre.... - .uracy is desiredand
more deliberation is }...._ticable, certaingraph-
ical aids may be used in order to obtain more
precise estimates, Inadditionto the nomographs
shown here, other aids are available in chapter
9900 (90) of NavShips Technical Manual.

The nomograph shown in figure 3-10 can be
used to estimate radiation intensitiesfora given
future time. First, determine the standard in-
tensity. Given a measured intensity of 20 r/hr
taken 3 hours after the nuclear explosion, the
standard intensity can be found by placing 2.
straightedge on the nomograph (fig. 3-10) sc that
it tisects the given values on scales A an' 3
and extends to intersect scale C. Thus (at tie
point of intersection on scale C), the standard
intensity is indicated as 100r/hr. Next, inorder
to determine what the intensity of the radiation
will be 12 hours after the explosion (9 hours
after the measurement was taken), place the
straightedge on the nomograph (tig. 3-10) so
that it bisects scale C at 100 r/hr and scale B
at 12 hours and extends to intersect scale A.
Thus {at the point of intersection on scale A),
the future intensity is indicated as 5 r/hr.

Entry times for periods of continuous oc-
cupancy immediately after the nuclear explosion
through two days afterwards can be determined
using the nomograph in figure 3-11, Given a
stay time of 5 hours, un allowable dose of 25r,
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Figure 3-10.—Nomograph for determining radiation intensity for ships at se=m_ _____ __
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and a standard intensity of 100 r/hr, first, de-
termine the dose index by dividing theallowable

dose by the standard intensity (dose index=
25

nomograph in figure 3-11 so that it bisects all
three scales (A, B, and C). With one end fixed
on scale C at the value of 0.25, rotate the other

m-o.zs). Next, place a straightedge on the .

>

Thus, entry time is indicated on scale A as 10
hours, This means that a waiting period of 10
hours: is necessary before the area canbe oc-
cupied continuously for a period of five hours
without exceeding the allowable radiation dose,

A more accurate estimation of the potential
dose that can be expected from a givenschedule
of operations is possible when the dose index is

y end over scales A and B until the value on scale

known, Giventhe entry time and exit time the dose R
, B exceeds the value on scale A by just 5 hours.

index can be determined using the nomograph

- ' DOSE i
INDEX :
ENTRY ¢ j
TOEXIT !
TIME TIME ls0 !
(Hour after (Hour after ) ¢
Explosion) Explosion) T {
A B .
so } T i
‘o - - {
30+ . : :: 2.9
201 . - I
15 4 _ T
- 2.0 !
10+ _ i ;
- 9+ . :
a.. e '
7t 4 ;
et K }
S+ s04 ‘ T ;
401 +
4 S so-- b
20+ L
1S+
sl ol 1.0
.:. 4
2" . ‘d- -
st 108
z-- -
"k ) | = dLo ;

: 12.6
Figure 3-11,—Nomograph for estimating potential dose (continuous occupancy).
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in figure 3-11. For an entry time of 10 hours
and an exit time of 15 hours the dose index is
found by placing a straightedge so thatitbisects
scale A at 10 hours, scale B at 15 hours, and
intersects scale C. The dose index will be indi-
cated by the value on scale C at the point of
intersection (0.25). The potential dose is the
product of the dose index and the standard in-
tensity. Thus, with a dose index of 0.25 and
standard intensity of 100 r/hr, the potential
dose = 0.26 x 100 = 25 r.

Estimates of safe stay times for continuous
occupancy periods through two days after the
explosion can be determined using information
from the nomograph in figure 3-11. When the
entry time and the dose index are known, the
exit time is determined from the nomograph.
The safe stay time can then be found by sub-
tracting the entry time from the exittime. Given
a dose index of 0.5 and an entry time of 4 hours,
the exit time of 8 hours is indicated on scale B
when the straightedge bisects scales A and C
at the given values. Thus, safe stay time =
8 =~ 4 = 4 hours.

The countermeasures employed during and
following a biological and chemical attack are
very similar to the countermeasures used for
the explosion of a nuclear weapon. During the
emergency phase, the principal countermeasure
is protection of personnel using protective
masks, clothing, and shielded areas. Following
the attack,. decontamination of contaminated
areas, material, and personnel willbe required.
Personnel decontamination will be under the
control and supervision of medical department
personnel.

ENGINEERING CASUALTY CONTROL

Engineering casualty control includes both
machinery arid electrical casualty control and
has as its mission the maintenance of engineer-
ing services in a state of maximum reliability
under all conditions of operation. Under this
mission, the primary objective is the mainte-
nance of engineering services so that the ship
is able to function effectively as a fighting unit
without impairment to its mobility and offensive
or defensive power. The secondary objective is
the minimization of personnel casualties and
secondary damage to vital machinery. Engineer-
ing casualty control involves the prevention,
minimization, and correction of operational and
battle casualties to the ship’s machinery, elec-
trical, and piping installations.
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Efficient engineering casualty control is the
result of sound equipment design, careful in-
spection, thorough plant maintenance, and effec-
tive personnel organization and training. The
engineer officer is directly concerned with all
but the first of these factors, andhe is indirectly
concerned with sound equipment design because
it is partly the result of the equipment failure
reports submitted by the ship.

The engineer officer must insist that his sub-
ordinates conduct frequent and careful inspec-
tions of all systems and machinery in order to
discover any evidence of impending malfunction-
ing or failure. Unusual noises, excessive vi-
brations, abnormal pressures, abnormal
temperatures, and abnormal operating speeds
are all indications that immediate corrective
action is imperative in order to prevent com-
plete failure.

The ability to detect and identify signs of
incipient trouble in equipment is developed
through familiarization with plant operation.
However, familiarity must not be allowed to
substitute for investigation to establish fullythe
cause of an abnormal or unusual condition.

The = engineer officer must ensure that
thorough plant maintenance procedures are
carried out. Conscientiously conducted testsand
inspections which ascertain the true condition
of equipment are invaluable aids to proper pre-
ventive and corrective maintenance of a plant.
Such tests and inspections should be published
in the engineering department Organization and
Administration Manual. This manual shouldalso
provide for the effective organization andtrain-
ing of engineering personnel.

The first phase of handling any engineering
casualty is concerned with minimization of the
casualty. During this phase, measures must be
taken to control the casualty to prevent further
damage to the unit concerned and to prevent

" spread of thecasualty through secondary effects.

The second phase consists of restoring (insofar
as practicable) the services which were inter-
rupted as a result of the casualty. When no
machinery damage or failure has occurred as a
result of the casualty, this phase usually com-
pletes the operation. A third phase consists of
making the repairs necessary to restore the
installation to its original condition.

ENGINEERING CASUALTY CONTROL
MANUAL

The engineering casualty control manual is
a handbook of information and procedures for use
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by the engineering officer of the watch (EOOW)
and engineering personnel in preventing and
controlling casualties to the main propulsion
plant. Its purpose is to establish normal and
alternate methods of operating all the vital sys-
tems and to specify corrective action in connec-
tion with operational orbattle casualties to these
systems,

Each type commander prepares and issues
a complete engineering casualty control manual.
It is the responsibility of the engineer officer
of each ship to alter the manual to fit the ship’s
engineering installations. The engineer officer
is normally the custodian of the nmnual and is
responsible for preparation of sufficient copies
to have one available at the log room, main
engine control station, electrical control station,
major engineering operating stations, Repair §
(or Repair 4 and 5), bridge and secondary conn,
and damage control central. Upon detachment,
the engineer officer should ascertain that all
copies are accounted for and transfer custody
to his relief. The engineer officeris responsible
for making certain that each copy of the manual
reflects the most recent alterations to the engi-
neering plant.

The engineering casualty control manual con-
tains brief (but complete) descriptions of the
main propulsion machinery, main and auxiliary
Steam systems, main and auxiliary exhaust
systems, main and auxiliary condensate and
feed systems, main air ejectors, steam and
fresh water drain systems, electric plant and
power distribution system, compressed air sys-
tems, casualty power system, main and second-
ary drainage systems, firemain system, fuel
oil and diesel oil transfer and service systems,
lube oil systems, fresh water distribution sys-
tem, atmospheric relief piping system, and
ventilation system. Line diagrams showing the
location of the components of these systemsare
also included to aid in understanding the vari-
ous systems and facilitate locating valves and
fittings.

A section of the manual i8 devoted to watch
routine and machinery and system combinations
for all operating conditions such as replenish-
ment, maneuvering while entering or leaving
port, flight quarters, general quarters, general
emergency, steady steaming, man overboard,
rescue and assistance at sea, full power run,
lighting-off and securing the plant, lighting-off

in an emergency, fire, operation for extended
periods without ventilation, laying a smoke
screen, operation in heavily mined waters, and
handling steering casualties.

The most important section of the manual is
the one containing standard procedures for
handling engineering casualties. Every fore-
seeable casualty should be listed with complete,
clear, and concise corrective action outlined in
each case. Operational casualties should be
separated from battle casualties and both further
subdivided into main propulsion, auxiliary, and
electrical sections. Manuals for ships with
Separate firerooms should have the main propul-
sion casualties further subdivided into fireroom
and engineroom casualties.

Several publications are available on the
ship which will afford considerable assistance
to the engineer officer when altering the type
commander’s engineering casualty control
manual and preparing the extra copies. These
publications are NavShips Technical Manual,
manufacturer’s technical manuals, volumes], 2,
3, and 5 of the Ship Information Book, booklet
of machinery plans, instruction manuals for
sound powered telephones, NWIP-50-1(B), Battle
Control (U), and FXP-3B (Ship Exercises—
Battle Problems). On ships which do not have
the Ship Information Book, the General Infor-
mation Book and the Record of Electrical In-
stallations and Electrically Operated Auxiliaries
will supply the necessary information.

ENGINEERING CASUALTY
CONTROL PLOT

An engineering casualty control plot should .
be maintained at main engine control and at
secondary engine control stations (on ships so
equipped), and at Repair 5. The plot must show
all major machinery installed inthe engineering
spaces, the main shafting and line bearings, all
main engines and boilers; the arrangement of
major piping systems such as the main and
auxiliary steam systems, the mainand auxiliary
condensate and fuel oil piping, the fire pumps
and the firemain loop, the maindrainage system,
and the electrical plant. The plot must accurately
reflect the operating conditionof the engineering
plant and show the machineryand systems inuse.
When properly maintained it affords a ready
reference for the engineering officer of the watch.




CHAPTER 4

TRAINING

The principal objective of Navy training is
to maintain a naval force in an optimum state
of readiness for the defense of the United States.
Navy training consists of fleet training, ship-
board training, and naval school training, General
policies for fleet training are stated in Ship
Exercises, FXP-3-B, and (except for shakedown
and refresher training) are discussed only
biiefly in this chapter. Shipboard training and
naval school training, however, are discussed
in considerable detail, especially astheypertain
to the ship’s engineering department, All three
phases of Navy training are closely allied and
contribute to the development of highly trained
and fully qualified individuals who manthe ships
of our modern Navy,

FLEET TRAINING

Fleet training of ships is the responsibility
of the Deputy Chief of Naval Operationsfor Fleet
Operations and Readiness, and is controlled and
supervised by the Commander in Chief, Atlantic
Fleet, and the Commander in Chief, Pacific
Fleet. The Fleet Commanders in Chief exercise
their training responsibilities through their
type commanders. This delegation of authority
provides for battle readiness at every level of
administrative command while assuring unity of
purpose and uniformity of standards, Fleettype
organization is illustrated in figure 4-1. The
fleet training command (Commander, Training
Command) of each fleet assists the other type
commanders by supplying services for pro-
grams and conducting training programs (shake-
down and refresher training) as directed by the
fleet commanders,

The training cycle for each ship corresponds
to the period between regularly scheduled ghip-
yard overhauls. The most important feature of
the training cycle is that it furnishes a basis
for scheduling inspections and trials. The
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intratype competitive period corresponds to the
fiscal year regardless' of the training cycle.
Fleet operating schedules are issued on both a
quarterly and an annual basis, and govern many
factors which must be taken into consideration
in the planning of maintenance and training. -

TYPE TRAINING EXERCISES
Type commanders prescribe the training

exercises to be conducted by ships of the type
during the intratype competitive period. The
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COMMANDING GENERAL COMMANDER
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PFORCH FORCE
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64.20
Figure 4-1.-A fleet type organization.
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tactical commander of ships in a task force
requires that ships of the force perform, either
separately or in company with other ships, the
exercises required by the type commanders.

Each type commander is responsible, under
the fleet commander, for the administrationand
control of the training program of each ship
assigned to his administrative command. In the
discharge of his training responsibilities, the
type commander (1) designates the required
exercises and establishes minimum exercise
requirements, (2) reallocates ammunition al-
lotted to him by the fleetcommander, (3) selects
exercises to meet specific training require-
ments, (4) divides shipsinto competitivegroups,
(5) provides for observation of certain exer-
cises by qualified observers, (6) appraises the
performance of each ship, and (7) evaluates and
maintains records of the overall performance of
each ship. When awarding a final grade forper-
formance, the type commander has broad author-
ity and may weigh separate exercises and other
performances, at his own discretion, to allow

realistic evaluation of the ship’s organization,

discipline, and opportunities for training. The
type commander may delegate his authority for
fleet training (except for policy guidance) to
subordinate commanders of units operating out-
side his supervision and observation.

‘Maximum benefit is derived from any train-
ing exercise when the performance of the exer-
cise is properly observed and analyzed. If the
exercise is to be graded, formal observation is
mandatory. When the importance of the exercise
justifies such assignment, observers will be
from outside the observed ship. The analysis of
the exercise, in the form of a critique, is held
as soon as practicable after the completion of
the exercise to determine errors committed,
deficiencies in material or procedures, andrec-
ommendations for improvement.

Exercise appraisal is based on the readiness
of the ship to deal effectively with the situation
simulated by the exercise. The effect offactors
over which the ship has no control, however, is
taken into consideration. The observing com-
mand submits a recommended grade along with
the report of the exercises observed; however,
the award of a final grade is the responsibility
of the type commander (or a designated sub-
ordinate) and is aimed at establishing uniformity
within the type. In the evaluation of readiness,
consideration is given to the performance of
basic exercises, the performance of prescribed
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exercises, and the handling of actual casualties
which occur.

SHAKEDOWN AND REFRESHER
TRAINING

After a ship has been commissioned and has
completed fitting out, she undergoes shakedown
training. A recently activated ship or a ship
leaving a shipyard after a regular overhaul
undergoes refresher training. The ship is put
through an intensive combat readiness training
period by a designated Fleet Training Group
(FTG), under the direction of the Commander,
Training Command, U, S. Atlantic or Pacific
Fleet, as applicable. .

During the refresher or shakedown training
period operational control of the ship is with
Commander, Training Command, and exercised
by the Commander, Fleet Training Group.

Fleet Training Group

The primary function of a Fleet Training
Group i8 to help ships train themselves. In
implementation of this, training groups have
been delegated authority to control the assign-
ment of operating areas, to coordinate and regu-
late the conduct of training exercises, and to
supply training services in their assigned op-
erating areas.

A Fleet Training Group is generally divided
into two sections~—an administrative section and
an afloat training section. The administrative
section performs the work of scheduling the
activities of ships undergoing training; it cor-
relates such activities as target towing services,
camera services, and dual ship exercises.

The afloat training section is organized into
departments in the general pattern of shipboard
organization. The engineering branch, however,
is divided into two departments: engineering and
damage cratrol.

A;rival Inspection

Ships reporting for refresher training re-
ceive an arrival or training readiness evaluation
inspection, and an operational readiness inspec-
tion (ORI) on the completion of training. Im-
mediately following the final battle problem
which, depending on type requirements, may be
counted as an ORI, or part of an ORI, a critique
is held to point out and discuss weaknesses
noted by FTG personnel. Inadditionto conducting
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the engineering and damage control phases of
these inspections the FTG engineering and dam-
age control departments, respectively, conduct
a first-day’s ride (and additional rides as prac-
ticable) to conduct and observe drills, and
instruct personnel of the ship in the proper
techniques of damage control, The number of
rides to be conducted are planned in advance
and will depend upon the needs of the ship and
the availability of FTG engineering and damage
control instructors.

The purpose of the arrival inspection is to
determine the organizational and material readi-
ness of the ship to commence refresher train-
ing. The arrival inspection. checkoff lists are
based upon standards prescribed by Battle Con-
trol gU), NWIP 50-1(B), NavShips Technical

and directives of the Fleet Commander
and type commanders,

Immediately following the arrival inspection,

a critique is held and a complete written report

of the discrepancies noted is left with the execu-
tive officer of the ship. A formal report is
submitted to the Commander, Training Com-
mand, with a copy to the type commander. Those
deficiencies which affect refresher training
should be corrected as soon as possible. As
soon as discrepancies are corrected, FTG in-
spectors correct the discrepancy list. It is
expected that all deficiencies will be corrected
prior to ORI.

The arrival inspection of the engineering
department {8 made by one .or more officers of
each of the FTG engineering and damage control
departments, assisted by a group of FTG en-
listed men. To facilitate conducting the*inspec-
tion of the ship’s engineering department, the
engineer officer should;

1. Furnish at least two ship's personnel who
are familiar with logs, records, andpublications
to assist the inspecting officer,

2. Have logs, records, and publications
grouped insequence, asindicated in instructions,
to facilitate location and inspection,

3. Have one man who is familiar with the
spaces, and the location of safety precautions
and operating instructions, standing by each
engineering space.

4. Have keys readily available for entering
locked spaces.

The fleet training command usually forwards
to each ship scheduled to undergo refresher or
shakedown training arrival inspection or train-
ing readiness evaluation checklists and appro-
priate information and instructions concerning
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the conduct of training in the Fleet Training
Group to which the ship has been assigned. The
engineer officer should study the instructions
carefully and check his department’s organiza-
tion and administrative procedures against the
checklists. Obviously, if the engineer officer
corrects most administrative discrepancies in
his department before the ship reports to the
Fleet Training Group, he will be able to devote
more time to the administration of training and
thereby enable his department to obtain greater
benefit from the refresher or shakedown training
period.

FTG Instruction

Engineering department and damage control
department officers and enlisted shipboard in-
structors (shipriders) are assigned to each ship
as the workload of the Fleet Training Groupand
ship’s operations permit.

FTG 8hipboard instructors actasobservers,
istructors, advisors, and inspectors. In these
capacities, theymay offer constructive criticism
or recommendimprovements, Attimes they may
assist with impromptu instruction, lectures, and
demonstrations. Upon completion of each ship-
ride, the senior engineering and the senior
damage control shipboard instructors submit to
the commanding officer of the ship, via the
executive officer, written reports of the day's
training, Copies of the reports are also sub-
mitted to the FTG engineer officer and FTG
damage control officer.

During battle problems, FTG personnel are
observers both by title and function. They im-
pose damage by setting up, as realistically as
possible, various exercises and then observing
action taken by ship’s personnel to combat the
ithposed damage. They do not operate any
equipment, but will endeavor to stop an evolu-
tion that may result in damage to equipment or
injury to personnel, :

FTG shipboard instructors have observed
many ships in training; they know which methods
work and have picked up many pointers both in
training techniques and administrative proce-
dures. When conditions following the day’s exer-
cises permit, the instructors conduct a critique
with the ship’spersonnel involvedin the training,
During the critique, the instructors call atten-
tion to errors observed during drills, make
recommendations for improvement, and answer
questions concerning the training.
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Operational Readiness Inspection

The purpose of the operational readiness
inspection is to evaluate the ability of the ship
to perform her assigned mission. In addition
to the final battle problem, ORI includes evalu-
ation of the ability of the ship’s Condition III
Watch Organization to conduct a full power run,
fight fires, rescue a man overboard, and render
assistance to another ship. These drills andthe
full power run are usually conducted prior tothe
day of the final battle problem.

The final battle problem serves to familiar-
ize the personnel of the ship with a full scale
battle problem and the manner in which it is
conducted. Insofar as practicable, the battle
problem approximates wartime operations ex-
pected of the type ship involved.

During the battle problem, FTG engineering
personnel observe and comment on the follow-
ing: '

1. Battle preparations, including battle
dress, stowage of gear, missile hazards, safety
hazards, fire hazards, readiness of all equip-
ment, split plant operation, and setting of con-
dition Zebra in engineering spaces.

2. Handling of hits including complete knowl-
edge of plant by personnel, ability to recognize
material casualties and remedy them with a
minimum loss of time and power, replacement
of key personnel, handling personnel casualties,
firefighting techniques, investigation of spaces
for damage, rigging of casualty power cables,
use of emergency steering methods and equip-
ment, time to cross-connect and split the engi-
neering plant, observation of safety precautions,
use of prescribed procedures, control of flood-
ing and the performance of personnel at main
control.

3. Gastight envelope in the engineering
spaces including the time required to set and
its effectiveness during a nuclear attack.

- 4, Communications, including phraseology,
rapidity and accuracy of transmission, pro-
cedure, doctrine, clearing the circuit of casual-
ties, rigging emergency communications, and
circuit discipline.

5. Nuclear defense measures, including de-
tection of radioactivity, testing of personnel
suspected of exposure, relief provisions for
exposed personnel, and methods used to limit
contamination of interior of ship.

The FTG damage control personnel cbserve
and comment on the following elements of the
final battle problem:

1. Control of flooding.

2. NBC warfare defense.

3. Firefighting.

4, Steering casualty, including rigging of
casualty power and emergency communications.

5, Battle repairs to hull and piping.

6. Personnel casualties.

SHIPBOARD TRAINING PROGRAM

The shipboard training program must con-
sider the organizational framework and oper-
ating schedules of the ship. The application
phase of the training program involves the
actual teaching of personnel and the evaluation
of individual progress as well as the ability to
function as a team. Analysis of the resuits of
shipboard training entails (1) observation of
team (group) and individual performance, (2)
comparison of performance with standard cri-
teria, and (3) recognition of methods for im-
provements. The effective shipboard training
program has as its objective the development
of optimum individual and team efficiency.

The basis of all training is the development
of skills in the individual. The individual is
trained to fill successfully his billet aboard
ship and to prepare for advancement in rating
and for acceptance of more responsibilities.
Team training, or training of a ship as a whole,
can only be accomplished with a successful
individual training program as a base.

ORGANIZATION FOR TRAINING

The commanding officer heads the shipboard
organization for training, as shown in figure
4-2. The organization is responsible for plan-
ning, coordinating, and conducting drills,
classes, and instruction designed to increase
the specialized and general professional knowl-
edge of the personnel of the command. The
organization is governed in its actions by the
policies and plans of higher authority—prin-
cipally those of the type commander.

Close attention must be given to the training
potentialities of the individual ship, and to the
elimination of all but essential paperwork in
the program. Training methods will vary from
ship to ship, depending on the size; design, and
personnel allowance; and each ship’s training
time must be carefully balanced with the time
allotted for maintenance. The proper time ap-
portionment must be made by officers who know
existing shipboard training and maintenance
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COMMANDING OFFICER

EXECUTIVE OFFICER

2. Establishes the training program for the
ship and periodically evaluates the training

program by reviewing the schedules within the
program.

3. Establishes a training syllabus for the

TRAINING OFFICER FOR TRAINING

PLANNING BOARD |

training of junior officers and one for enlisted
men.

EDUCATIONAL SERVICES
OFFICER

I

HEAD OF DEPARTMENT

DEPARTMENT
TRAINING OFFICER

DIVISION OFFICER
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| S A A AP

DIVISION TRAINING OFFICER
(DIVISION JUNIOR OFFICER)

- INSTRUCTORS
(OFFICERS)
(PETTY OFFICERS)

114.28
Figure 4-2.-Shipboard organization for
training.

conditions. Once a balance i8 established, pro-
grams for training and for maintenance should
be carefully planned, executed, and controlled.
The executive officer exercises overall super-
vision of the training program under the direc-
tion of the commanding officer.

Planning Board For Training

The ship’s planning board for training is
generally composed of the executive officer as
chairman, the heads of departments, the train-
ing officer, and the educational services officer.
The board performs the following general func-
tions;

1, Advises and assists the commanding of-
ficer in the formulation of training policies.

The planning board meets periodically to
evaluate progress, coordinate action, and pro-
pose changes to improve the training program
and future requirements, The personal knowl-
edge of members, the reports of the educational
services officer, and the use of various control
devices, all serve to indicate areas needing
improvement. Often the source of difficulties
and maladjustments in the training program can
be pinpointed with accuracy and the responsi-
bility fairly placed where it belongs—on indi-
vidual officers, petty officers, untoward circum-
stances, or conflicting requirements of higher
authority,

Regardless of the care exercised in the de-
velopment of the original training program, the
need for changes will occur often. Thefollowing
items should be examined periodically for their
possible effect on the training program;

1. Changes in the nature or schedule of the
ship’s operations.

2. Installation of new or improved equip-
ment,

3. Changes in the qualifications for advance-
ment in rating. -

4, Changes in personnel assignments,

5. Changes in regulations or procedures
under which the ship is operating.

6. Completion of any phase of the training
program.

7. Increases or decreases in facilities or
availability of fleet and bureau controlled train-
ing establishments.

Educational Services Officer

The educational services officer assists the
executive officer in the administration of the
training, information, and educationprograms of
the ship. In large ships it may be possible to
assign the duties of the educational services
officer to an officer as primaryduty. Insmaller
ships, the duties may be assigned an officer as
collateral duty or the executive officer may
elect to perform the duties himself. The
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educational services officer performs the fol-
lowing duties:

1. Supervises the administration and opera-
tion of the training office and of the ship’s
training aids. »

2. Servesas a member of the ship’s planning
board for training.

3. Maintains contact with fleet and bureau
controlled training activities and advises the
planning board for training and other ship’s
personnel of the use of such facilities for training:

4, Secures quotas, as recommended by heads

of departments, for personnel attending fleet
or functional schools,

5. Assists examining boards by providing

material and personnel as requested.

6. Schedules orientation and indoctrination
courses for officer and enlisted personnel.

7. Directs the educational services program
including the interviewing and counseling of
personnel; processing of applications for officer,
enlisted, and correspondence courses; adminis-
tration of special and end-of-course tests; and
assisting personnel in obtaining high school,
college, business, and military education credits.

8. Processes applications and makes neces-
sary interviews and tests for limited duty of-
ficer, Naval Academy Preparatory School,
Officer Candidate School, and Naval Reserve
Officer’s Training Corps.

9, Prepares, maintains, and submits re-
quired training records and reports,

The educational services officer reports to
the executive officer in the performance of his
assigned duties. He collaborates with and ad-
vises department training officers and division
training officers concerning the overall training

program and the implementation of special
training programs,

Engineering Training Officer

The engineering training officer is the train-
ing officer of the engineering department as
appointed by the engineer officer. Generally,
the duties of the engineering training officer
are assigned as collateral duty to one of the
assistants to the engineer officer. As the as-
sistant to the engineer officer for the adminis-
tration and coordination of the engineering
training program, the engineering training
officer performs the following duties:

1, Assists the engineer officer in the de-
velopment of a department training program in
support of the training objectives of the ship.

2. Assists the engineer officer in the de-
velopment of a planned and coordinated training
program to provide qualified reliefs for key
personnel.

3. Implements approved training plans and
policies within the engineering department.

4, Coordinates and assists in the adminis-
tration of division training programs within the
engineering department. (This duty includes
supervision of the preparation of training ma-

. terials and the review of curriculum, courses,
and lesson plans; assistance in the selectionand
training of instructors; periodic evaluation of
instruction given at drills, during watch, on
station, and in the classroom; and procurement,
through the educational services officer, of
training aids and devices.)

5. Prepares, maintains, 2nd submits train-
ing records and reports for the engineering
department.

6. Initiates requisitions for training sup-
plies and materials for the engineering de-
partment.

7. Assists the engineer officer in planning
and coordinating the training of junior officers
of the engineering department.

The engineering training officer reports to
the engineer officer for the performance of his
assigned duties. Division training officers of
the engineering department consult with the
engineering training officer for advice and as-
sistance in their training programs.

Division Training Officer

The duties of the division training officer
are generally assigned as collateral duty for
the junior division officer or are performed by
the division officer himself. As the assistant
to the division officer for the administration
and coordination of the division training pro-
gram, the division training ofiicer performs
the following duties:

1, Plans, develops, and ensures the prepa-
ration of division training schedules, and obtains
the training space and materials necessary to
support the schedules,

2. Selects and trains instructors for the
division.

3. Supervises the preparation of training
material and reviews curriculums, courses,
and lesson plans for the division.

4, Obtains, maintains custody of, and issues
required training aids and devices.

: ba




Chapter 4-—-TRAINING

5. Evaluates all instruction within the di-
vision.

6. Prepares, maintains, and submits train-
ing records and reports required of the division.

7. Initiates requisitionsfortraining supplies
and materials for the division,

8. Encourages division personnel to use
available naval schools.

8. Encourages division personnel to further

the advancement of their careers through use of _

Navy and USAFI correspondence courses.

The division training officer reports to the
division officer for the performance of his
assigned duties. He consults with the engineer-
ing training officer and the educational services
officer, as appropriate, in training matters
affecting the division. The instructors of the
division report to the division training officer.

Instructors

Every officer and petty officer in the engi-
neering department must take an active part in
the training program, and each is expected to
be a competent instructor. There is no better
method for junior officers or petty officers to
attain definite positions as leaders than by
demonstrating ability as an instructor. Each
instructor must be capable in his specialty and
display a potential teaching ability that can be
developed through training and experience.

The major portion of engineering instruction
will be given by the petty officers of the engi-

neering divisions and each should become an .

experienced instructor in order to do his part
in the training program. There is a natural
tendency to assign instructor duty to the man
most qualified in the subject matter tobe taught.
Such a method of selecting instructors may pro-
vide a high quality of instruction but it tends to
place the entire burden of instruction on a few
of the senior petty officers and stifle the enthu-
siasm of the others. In order to further train
engineering personnel in the necessary skills,
instructors should be assigned from all rates,
including that of fireman, This method ofselect-
ing instructors often produces surprisingls
good results. In order to teach a subject, the
instructor must be thoroughly familiar with it;
and particularly for the lower rated man, this
may entail considerable preliminary study that
may increase his own knowledge as well as that
of the group he will teach,

Provision should be made to provide formal
training in instruction techniques. Class *C"

training courses are proirided at instructor
training schools at San Diego, and Norfolk, The

courses provide excellent instructor training--

and should be utilized whenever practicable.
There are usually one or two graduates of the
course in each ship and they can be used to
train others in the techniques of instruction.
Several copies of the Manual For Navy Instruc-
tors, NavPers 16103 (revised) should be avail-
able for use by the instructors in the ship.

The job of instructing istwofold. Aninstruc-
tor not only must pass on knowledge, but he
must develop certain attitudes in the men he
teaches. The most effective method of teaching
these attitudes is by example. The instructor
must possess and constantly display these at-
titudes if he is to be a good instructor. ?

Pride in the Navy is one of the major de-
. 8irable attitudes the instructor must foster.
To be proud of the Navy, a man must first be
proud of his part in the Navy, and proud of those
parts of it with which he comes in contact, The
instructor, because he is in immediate contact
with the man, is a symbol of the Navy. Every-
thing that the instructor says and does should
be calculated to foster pride in the Navy.
Respect for authority is another desirable
attitude which the instructor must develop in
his men. The instructor, because he represents
authority,  must be someone that his men can
respect. In the matter of being correct in his
relationships with his men, the instructor must
be fair, firm, and friendly.

Many times in his career a sailor is called
upon to exercise his ingenuity. In order to de-
velop a willingness to exercise ingenuity, the
instructor must (by example or otherwise) show
the man what ingenuity is and then give him the
technical knowledge with which to work., One
way to do this is to encourage the man to dis-
cuss makeshift or substitute materials or
methods which he might use toaccomplish tasks
he will encounter on the job.

Enthusiasm plays an important role inteach-
ing. The instructor who approaches his job
with pride and vigor will find that his class will
respond in a like manner. No one can be en-
thusiastic about anything which he feels is not
important and useful. The wise instructor will
always show the value of the things he teaches.
An enthusiastic approach by the instructor, helps
to develop (1) the desire to advance profes-
sionally, (2) pride in doing any job well. and
(3) pride in doing more than is expected.

3




ENGINEERING ADMINISTRATION

TYPES OF TRAINING

Training is useful only if it fills a need. The
major need of the engineering department is
officers and enlisted men who can maintain and
operate the department and the eng ineering plant
with maximum efficiency at all times and under
all circumstances.- The training necessary to
achieve this objective can be classified accord-
ing to subject matter categories as indoctrina-
tion, military training, professional training,
operational training, leadership training,.and
academic training.

Indoctrination

Each man (officer and enlisted) must be
afforded a period of indoctrination upon being
assigned to the engineering depavtment inorder
to familiarize himself with the regulations,
organization, and physical layout of the depart-
ment. The duration and complexity of the in-
doctrination will depend upon the man’s rank or
rate, his prior service, and the training pro-
gram of the ship.

For junior officers (LTJGs, with less than
two years of commissioned or warrant service,
and all ensigns) the shipboard indoctrination
period may be of considerable length. The
training program of some ships requires that
junior officers of the unrestricted line (code
1100/1105) be assigned to each of the five basic
departments in the ship for a brief period for
orientation. This is especially desirable for the
career officer because it gives him anéxcellent
opportunity to become familiar with the principal
functions of each department.

The engineer officer i8 responsible for the
training of junior officers assigned to the engi-
neering department. Some type commanders
issue training courses designedto prepare junior
officers for specific duties in the engineering
department (as well as in other departments)
of ships of the type. The tendency to keep a
junior officer in the job he knows in order to

achieve a smoothly working organization should -

be avoided. Limiting the experience level of the
individual makes no allowance for personnel
_casualty losses and stifles initiative by pro-
hibiting advancement to positions of greater
responsibility and prestige. :

. The standardization of shipboard organiza-
tions practically eliminates the need for an ex-
tensive indoctrination program for the enlisted
man reporting for duty with prior shipboard

*

experience. Only a brief orientation period de-
signed to acquaint the man with his new sur-
roundings is necessary for the seasoned sailor.

For proper indoctrination in the field of
marine engineering, it is desirable to give
firemen (FA and FN, including designated
strikers) reporting to the engineering depart-
ment, an orientation course consisting of brief
assignments in each engineering divisionbefore
assigning them to divisions for duty. The course
will enable them to better understand the organi-
zation of the department and the necessity for
team cooperation and coordination. The follow-
ing objectives should be included in the engi-
neering indoctrination program for firemen:

1. Auxiliaries division:

a. To acquaint the fireman with theprin-
ciples involved in the distillation process of the
ship’s distilling plant and with the importance
of conserving fresh water.

b. To acquaint the fireman with the op-
erating procedure of the distilling plant.

¢. To familiarize the fireman with the
duties of the boat engineer and the safety pre-
cautions pertaining to the handling and opera-
tion of small boats.

d. To acquaint the fireman with the
principles involved in hydraulics systems.

e. To acquaint the fireman with the op-
erating procedure of the heating and air condi-
tioning systems.

f. To acquaint the fireman with theduties
of the machine shop and boat engine repair
shops.

2. Boilers division: '

a. To acquaint the fireman with fueling
ship procedures, the principles of combustion,
and the operating procedures of the ship’s
boilers and the fireroom auxiliaries.

b. To familiarize the fireman with fire-
room safety precautions.

¢. To acquaint the fireman with feed
pumps, care of boiler feed water and feed water
systems.

3. Electrical division:

a. To acquaint the fireman with common
indications of trouble in electrical equipment
and the action to be taken when trouble occurs.

b. To familiarize the fireman with elec-
trical safety precautions, esnecially those ﬂ@r-
taining to the use of portable electrical tools
and equipment.

¢. To acquaint the fireman with theelec-
trical switchboards and shifting the electrical
lIoad.

o+




Chapter 4—TRAINING

d. To acquaint the fireman with the I, C,
equipment and sound-powered telephones.

e, To acquaint the fireman with the
maintenance and repair of motors and genera-
tors.

4, Main engines division:

a, To acquaint the fireman with the op-
erating procedures of the main engines and
engineroom auxiliaries.

b. To familiarize the fireman with en-
gineroom watchstanding procedures and ma-
chinery and engineroom safety precautions.

¢. To acquaint the fireman with the
maintenance and repair of main engines, re-
duction gears, turbogenerators, pumps, air
ejectors, and piping systems.

5. Repair division:

a. To acquaint the fireman with the im-
portance of the watertight integrity of the ship,
the care of damage control equipment, the care
and maintenance of firefighting equipment, and
the location of repair lockers in the ship.

b. To acquaint the fireman with the dutles
and responsibilities of the pipe shop, the ship-
fitter shop, and the carpenter shop.

Military .Training

The aim of the military training phase of

the shipboard training program is tofamiliarize
the crew with military customs and courtesies,

-.naval discipline (U, S. Navy Regulations and

General Orders), military justice (Uniform

Code of Military Justice), obligations and re- .

sponsibilities of citizenship, conduct ashore in
foreign countries (include the Status of Forces
Agreements), and related subjects. Certain of
these subjects may be included in the indoctri-
nation program. The fact that the more experi-

enced naval man often needs to be reminded of -

certain rights, privileges, courtesies, customs,
obligations, and responsibilities, however, must
not be overlooked. Educational services officers
in some ships with heavy operating schedules

that preclude formal classroom instruction have
published excerpts from the

Military Justice in the ship’s plan of the day
for the purpose of informing the crew of certain
individual rights and responsibilities. Morning
quarters can be useful as a period of instruction

as well as for muster and inspection of the
crew.,

Professional Training

U. S. Navy Regulations require that junior-

officers keep a journal of their professional

>

61

training. The journal may be maintained in a
standard 3-ring binder and generally contains,
among other things, a record of shipboard
qualifications, completed assignments of the
type commander training courses, completed
correspondence courses, and such other truin-
ing information as the commanding officer ianay
direct.

The naval correspondence course program
provides self-study training courses to assist
officers of the U, S. Navy and Naval Reserve
in improving their ;.'vfessional qualifications
and broadening theiy g:reral knowledge of naval
science. The List of Training Manuzls and
Corresporidence Courses, Navpers .(031 (re-
vised), contzins the prccedure for wrdering
courses and the titles, NavPers numrers, and
brief descriptions of the officer corresgondence
courses available. T'ie engineexr 0ff):2e. should
encourage his office s to participzte 'n self-
study cours=s of the naval corressundence
courte program.

A large part of the division training progy::.:
it ke devoted to the professional training o:
enlistud ucrsonnel of the engineering divisions,
Development of vrofessional knowledge :ind
physical skills innvesses the offici:acy of the
enlisted man and helps him to qualify for ad-
vancement in rating, Tha professional training
program of the divisiorn must be based upon the
qualifications for advancement in the varicas
ratings assigned. One of the ;cimary recpousi-
bilities of the division officer is i train ner-
sonnel of the division in the duties f« which
they may succeed and to encourage them to
improve their education and to advance inrating.

The division officer can keep informed of the
rate of qualification progress of an individual
by frequently observing how rapidly the man is
learning the duties of his station. The Group
Record of Practical Factors, shown in figure
4-3, is an excellent aid for recording qualifica-
tion progress. This recordand allother records
illustrated in this chapter can be easily pre-
pared using standard forms available in the
Navy supply system and can be filed instandard
3-ring binders. Qualifications shown on the
group records of practical factors should be
transferred to the man’s service record at least
once each quarter,

Individual qualification in practical factors
can be accomplished by training conducted on
the job. On-the-job instruction is given by
supervisory petty officers who provide the
necessary manuals, publications, operating

S
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Figure 4-3.—A sample group record of practical factors.
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instructions, safety precautions, and manufac-
turer’s technical manuals, and who keep their
men busy in productive study whenever the op-
portunity arises.

To conduct training on the job, the instructor
should (1) let his men study the necessary in-
structions concerning the job to be performed
and then quiz them to-determine-if-they have
understood what they have read, explaining any
misunderstanding that may have arisen; (2) per-
form the job accurately and carefully himself,
explaining fully the actions which might not be
observed otherwise; (3) repeat the performance
of the job and let the men tell the instructor
what to do, how to do it, and the key points in-
volved; (4) let each man tell what he is going to
do, how he is going to do it, and then do the
step; and finally (5) let each man practice under
the supervision of the instructor. This isanex-
cellent method of teaching a complex skill to a
few men. Proven methods of on-the-job instruc-
tion for various skills and groups of men are
{ully explained in the Manual for Navy Instruc-
tors, NavPers 16103 (revised).

The naval. correspondence course program
also provides self-study courses for the use of
enlisted personnel in meeting requirements for
advancement in rating. BuPers Instruction
P1430,7 (revised) establishes mandatory re-
quirements for advancement in rating which
include the satisfactory completion of specified
Navy Training Courses. Tra Publications
for Advancement in Rating, NavPers i re-
vised), contains a bibliography of mandatory
Navy training coursesand recommended reading
material for the various ratings. The mandatory
Navy Training Course(s) for each rate is indi-
cated by an asterisk (*). Each mandatory train-
ing course may be completed by successful
completion of the correspondence course based
on the mandatory training course. The List of
Training Manuals and Correspondence Courses,
NavPers 10001 (revised), is distributed to all
ships to inform them of the latest available en-
listed (as well as officer) training manuals and
courses. A Record of Courses for Advancement
in Rating, similar to the one shown in figure
4-4, will assist the division officer in deter-
mining (1) the status of self-study training in
the division and (2) the personnel qualified for
recommendation for advancement in rating.

Personnel should be recommended ‘for ad-
vancement in rating only if and when they are
in all respects fully qualified to hold the higher
rate. Advancements should not be made in the

nature of rewards for faithful or e>rf— - —r—wxnded serv-
ice or simply because the minizxra—= mw =2 sService
requirements have been fulfilleci_ e is poor
policy to advance a person (or to —r—-e—commend
a person for a change in rating) T e = position
for which he is not fully qualified.

Over the years, the Navy has e ssssssesBe—navored to
be selective in accepting personme"==__lE KOx enlist-
ment and the vast majority of enliste———<3A personnel
should be competent in the perforxra=—-n w=w< e Of their
duties. The average Navy enliste<iE Ewxaan is one
whom any commanding officer wowam"— HB «8 -welcome.
To make the enlisted performancCe=————= e==valuation
system successful, it is desirab il ece———— T assume
that each command has an avera g -smpge— grxrew. The
proportion of individuals who exceecer.w————— R «>x fall be-
low the average in performance, tE - wxa Would be
about the same for all commarnc RN __—pe—x For the

- overall good of the Navy and in tIm--sssss— FHnterxrest of
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the great majority of enlisted per SCassme——mx www»el, evalu-
ations under the enlistedperformarse—————g= ewvaluation
system should be related ingenexr-=n 3l = *a> thhe aver-=
age crew concept,

One of the primary purposes E «iae evalua-
tion system is to permit the comm = —aassssss—a< B i ng officer
to influence positively the advanc e—mseasmx—wra-—nt OppoOr-
tunities of the individuals of his ce——swaxmand. To
make the performancefactor in the #i———m wm=a 1 znultiple
for advancement effective, evaluati-r———— w3 Tmust dif-
ferentiate between individuals so & EEEEEEE —a—a % credit is
given according to demonstrated F —————m—x-fOI Imance.
Should all individuals be evaiuate«<NNEEE oo highly,
the ability to assist those individu=n TN == -who arein
fact outstanding will be reduced.

Enlisted evaluations are subxw s B fed sSemi-
annually, on the 16th of the monxt- = =ass follows:

El1-3 March/Sep»&——
E-4 Apr/Oct

E-5 May/Nowv

E-6 Jun/Dec

E-7 Jun

E8/9 Feb

The form used is NavPers Form "= —0oF JIRtev 6-65).
These reports are designed to pr<» ———e—amm- Ex<le specific

factual information for use|in selea=——————uR S xwg the best
qualified individuals for commiss i< e ——————mareE

The form used for special P ——ma—=—agar-r-azns (ap-
plication for warrant officer) is= —iEEae Enlisted

Performance Evaluation Report Faw———amr—=as , NavPers
1339,

It is of the utmost importance> —REEacat enlisted

evaluation reports be completely MHwr-=anie, It is
necessary that outstanding pexr—EE———asr—s»w-TInance be
e

-— = el
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GEMERAL RECORD (Type 1)
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Figure 4-4.—A sample record ofycourses lo;' advancement in rating.

reported, and it is equally necessary that eval-
uations be thoroughly objective in reporting an
individual’s shortcomings. Knowledge of such
shortcomings can be vital in the selection of
personnel for duty assignment., A detailed dis-
cussion of the enlisted evaluation system is
contained in the Bureau of Naval Personnel
Manual, . - '

Servicewide examinations for advancement
in rating are conducted on a semiannual basis
for pay grades E-4 through E-7, and annually
for pay grades E-8 through E-9. Theses exam-
inations are prepared by senior petty officers
in each rating at the Naval Examining Center,

Great Lakes, Illinois. The examination for ad-
vancement in a rating is based on the military
and professional requirements of the rate and
rating involved. : .

Operational Training

Operational training in the engineering de-
partment is closely allied with professional
training and may be defined as the application
phase of professional training., Operational
training is received primarily through investi-
gation, demonstration, and drill while manning
watch (or battle) stations. Such training is useful
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Chapter 4—TRAINING

when it: (1) developes individual and team effi-
ciency, (2) familiarizes all personnel with mini-
mum operational requirements in the ship, and
(3) qualifies replacements for personnel losses.

On-the-job training and drills provide the
best means of developing individual and team
efticiency. Drills are more effective when they
are held frequently and when all participants
are kept occupied during the whole drill. Itis
very exasperating to be called away{rom routine
duties to attend a drill in which nothing apparent
is done. Each drill should be planned as care-
fully as any other method of instruction. The
purpose of all drills is to give practice in pre-
viously learned-skills. It is poor training prac-
tice to give instruction at the same time that
performance is expected. The necessary
instruction must precede the drill. The following
procedure is recommended for this phase of
operational training, and is especially applicable
to engineering casualty control training:

1, Analyze the duties of each man in the
team.

2, Instruct the individual(s) in the manner
described in the preceding section on profes-
sional training on the job.

3. Permit the team (or individual) to per-
form a rehearsal or ‘‘dry run’’ of the operation
slowly and without pressure.

4, Drill for greater speed and accuracy.
Emphasize correct precedures in early drills
and increase emphasis on speed as drills pro-
gress. )

5. Allow the team (or individual) to perform
the actual operation.

6. Evaluate the performance. Hold a critique
to point out the errorsobserved and make recom-
mendations to improve performance. Dispense
praise judiciously and do not fail to correct
errors in performance.

Operational training intended to familiarize
personnel with minimum operational require-
ments in the ship may be conducted. In this
type of training, personnel are trained in duties
not generally regarded as being within the scope
of their rate or rating. Training for an individual
may include qualification in the duties of a
helmsman as well as qualification in the duties
of throttleman, Familiarization with the mini-
mum operating requirements of the ship by all .
hands is necessary in small ships. Such training
may have to be limited to familiarization with
the minimum operating requirements of the de-
partment in large ships because of the number
of people involved. \

The qualification of replacements for per-
sonnel losses resulting from transfers or
casualties is accomplished by carefully in-
structing personnel in their specific duties and
in the duties of all other persons in the division
or on a watch station. When a man is fully
qualified in the duties of his job, he should be
rotated through other jobs to which he may
succeed within the division. Rotation of per-
sonnel for the purpose of training them is also
required for watch stations. The Group Record
of Practical Factors in figure 4-3 indicates the
progress of men in qualifying for jobs within
the division. An Individual Drill Record such
as the one illustrated in figure 4-5, may be
maintained at each watch station to indicate the
state of training of watch personnel.

Leadership Training

Leadership training is necessary for every
officer, petty officer, and potential petty officer
in the ship in order to enable them to perform
the principal function of a leader—to get the job
done through people. Formal lectures provide
an excellent method of presenting the principles
and techniques of administration and supervision
essential to effective leadership. The following
items represent the minimum requirements of
the efficient supervisor.

1. He must be familiar with the job he is to
supervise and possess a reasonable amount of.
skill in the performance of that job.

2, He must know military policy well enough
to administer that policy.

3. He must know how to handle men in such
a way as to obtain maximum productive effort.

4, He must know job methods well enough to
ensure the efficient progress of work through
proper arrangement of the shop or work area,
proper assignment of men to jobs, and the em-
ployment of safe work practices.

5. He must know how to select and use
proper methods of instruction.

6. He must be able to develop in men the
desire to further their career opportunities
through self-study and improvement.

Effective leadership must be developed in

~ men. Leadership training is always in demand

because progress is constantly being made in
the development of more modern and efficient
job methods and techniques of personnel manage-
ment. A variety of training aids are available
and some type commanders have established
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schools to assist and augment the shipboard
leadership training program.

Academic Training

Correspondence courses of the U, S, Armed
Forces Institute (USAFI) are available for fur-
thering the academic training of individuals in
the ship. The USAFI Catalog, NavPers 15857
(revised), contains a list of the self-study
courses available and includes eligibility re-
quirements for the various courses, The ship’s
educational services officer should be familiar
with the details concerning the USAFI courses
available and the methods for obtaining high
.8chool and college credits for successful com-
pletion of the courses. The publication Corre-
spondence Courses Offered by Collegesand Uni-
versities Through the U, S. Armed Forces
Institute, NavPers 15819, lists the correspon-
dence courses available from institutions of
higher learning participating in the education
program of the U, S. Armed Forces Institute.

TRAINING RECORDS it

The work of preparing training schedules
and maintaining training records should be de-
centralized in order that no one officer or petty
officer is given an unreasonable burden, The
scheduling of shipboard training requires the
careful attention of the training officer, heads
of departments, and division officers in order
to minimize conflict with other ship activities
and to ensure that the time allotted for training
is used to the best advantage,

The only justification for a training record
is that it indicates to the officers responsible
for training (1) how muchhasbeenaccomplished,
and (2) how much remains to be accomplished,
It should be emphasized that records must be
kept to an absolute minimum consistent with
needs. The true measurement of an effective
training program is performance, and the basic
objective of any record system is to assist in
accomplishing this in the simplest way possible.
The record of unit training accomplished does

GENERAL RECORD (Type 11)
OPRAY FORM 1500=31 (i0-60)
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Figure 4-5.—A sample individual drill record for enginercom personnel,
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not present a problem, but records of individual
training are more complex and require more
time to maintain.

When possible, the same forms used to
schedule planned training should be employedto
record completed training. The standard system
described below has been developed to provide
complete and satisfactory records which canbe
maintained with a minimum expenditure of time.
H used, these schedules and records should
facilitate orderly administration, careful plan-
ning, and effective control. Other benefits to be
realized from the system are as follows:

1, Standardization of training records will -

simplify reliefs and turnovers of responsibili-
ties, since all personnel will be familiar with
the system.

2. Simplification and standardization of
scheduling and recording will permit more ac-
curate comparisons of training.

3. The scheduling procedures should result
in improved cooperation and coordination of all
personnel concerned. The source of difficulties
and maladjustments in training programs canbe
pinpointed with accuracy and the responsibility
placed where it belongs.

4, The decentralization of responsibilities
. for enlisted practical factor qualification will

permit chief and leading petty officers to par-
ticipate fully in the training effort.

5. The supplementary practical factor quali-
fication records will strengthen and improve
routine administration. '

6. The coordinated planning of operation,
maintenance, general administration, andtrain-
ing achieved by means of the quarterly forecasts
will open new possibilities for constructive
achievement.

Records of shipboard training may be pre-
pared and maintained on four standard forms

. which have been designed to provide a maximum
amount of flexibility. The four forms are identi-
fied as (1) the General Record (Type I), OpNav
Form 1500-30; (2) the General Record (Typell),
OpNav Form 1500-31; (3) the General Record
(Type II), OpNav Form 1500-32; and (4) the
Weekly Training Schedule, OpNav Form 3500-21.

Types I, II, and III are punched for easy
filing in standard three-ring binders. Types I
and II are properly spaced for fill-in by type-
writer. Additional vertical lines must be drawn
in on some of the forms to adapt them to various
requirements. Most entries needed to prepare
the weekly training schedule are printed on the
form.

Types I and II should be conserved, Work
sheets can be manufactured by trimming the
margins from these formsand using the trimmed
sections as templates to draw linesona mimeo-
graphed or ditto stencil. Large ships which
circulate 50 to 100 copies of their weekly
schedule can follow the same procedure with
OpNav Form 3500-21 because this form is de-
signed for exact duplication on a standard type-
writer. Mimeographed reproductions should be
used for all transient records. )

The forms may also be of vaiue for many
record keeping operations for which standardized
forms are not available., For example, a daily
publication inventory covering an entire year can
be kept on one Type III form by using the calen-
dar side to record accomplishment of the daily
inventory and the reverse side to list the pub-
lications to be inventoried. The Type I form is
also convenient for recording both the require-
ments for visual air tests of compartments and
the results of such tests.

Training schedules and records which may
be maintained by individual ships are mentioned
in this section. The specific recordstobe main-
tained will be as prescribed by the type com-
manders or individual commanding officers.
Detailed instructions for preparing each record
are given in Shipboard Procedures, NWP 50(A).

The training officer normally will prepare
and maintain six training schedules: (1) the
Long-Range Training Schedule, (2) the Quarterly
Training Plan, (3) the Competitive Exercises,
Trials, and Inspections, (4) the Weekly Training
Schedule, (5) the Office Assignments, Qualifica-
tions, and Courses, and (6) the Naval Leadership
Training Schedule. The training requirements
set forth by the type commander are a primary
consideration of the planning boardinestablish-
ing these training schedules.

The department head normally will prepare
and maintain the Departmental Quarterly Train-
ing Schedule. The division officer normally will
prepare and maintain such of the following rec-
ords as are applicable to his division: (1) the
Division Drill Schedule, (2) the DivisionInstruc-
tion Periods, (3) the Division Competitive Exer-
cises, Trials, and Inspections, (4) the Courses
for Advancement in Rating, (5) the Off-Ship
School Training Schedule, and (6) the Individual
Record of Off-Ship School Training.

The chief or other leading petty officer of
each rating in each division, under the super-
vision of his division officer, should prepare
and maintain the following records: (1) Group
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Record of Practical Factors, (2) Self-Study
Documents for Qualification, (3) Supplementary
Record of Equipment Qualifications, (4) Indi-
vidual Record of Basic Training, and (5) Indi-
vidual Drill Record (preparedonly when directed
by the division officer).

The . discussion which follows covers the
long-range training schedule, the quarterly
training plan, the weekly training schedule, and
the engineering training records. Additional
information concerning other records can be
obtained from Shipboard Procedures, NWP 50(A).

. Long-Range Training Schedule

The Long-Range Training Schedule is an
important training record aboard ship, When
properly used, it is the basic instrument for
making and recording the plans for all training,
and for keeping ship’s personnel informed of
projected training aimsand operating schedules,
In general, this schedule should contain enough
information to guarantee that the overall co-
ordination and planning of the shipboard training
effort will be effective. It should provide the
framework for the preparation of the quarterly
training plan and for the weekly training schedule
which contains more detailed information. For
purposes of clarity and easy comprehension,
the long-range schedule should be kept free of
minor details which might obscure its broad
outlines. -

Initially, the long-range training schedule is
prepared on Type I form at the beginning of a
ship’s regular overhaul period, and covers the
entire training cycle. Each page covers one-
quarter of the fiscal year. Therefore, the com-
plete master schedule consistsofapproximately
eight pages, or four sheets, of the Type I form
and covers a period of approximately two years.

It should, be noted that entries are the same
as those which will subsequently appear on the
first eight lines of the weekly training schedule,
This arrangement should ensure a smooth inte-
gration of these two schedules, The main prep-
aration . considerations are (1) training during
overhaul, . (2) coordinating training and mainte-
nance, and (3) weather considerations.

For most ships, the overhaul period provides
the best opportunity for sending personnel to
fleet, type, and service schools, Shipyard over-
haul periods, also treated as leave periods, are
characterized by heavy work loads of repairs,
tests, fire watches, and supervision and inspec-
tionof shipyardwork. Therefore, itis practically

impossible to accomplish any large amount of
organized training. Informal on-the-job train-
ing, shore-based schools, in-port fire drills,
self-study courses, and drills by ratings should
be pursued,

The available work hours must be allotted in
accordance with the requirements for mainte-
nance and training. Accordingly, the plans for
accomplishing major maintenance, repairs,
tests, and calibrations should be shown. Train-
ing plans, from the beginning of the preparation
stage, should be realistically.coordinated with
plans for upkeep and maintenance to avoid for-
mulation of ambitious and unworkable schedules.

Winter weather seriously handicaps both
maintenance and training in certain operating
areas. For ships in such areas, schedules for
the second and third quarters of the fiscal year
should show a concentration on below-decks
maintenance, competitive exercises not requir-
ing services, on-the-job training and self-study,
and instruction periods. Schedules for the first
and fourth quarters should emphasize underway
team training, competitive exercises that require -
services, and topside maintenance. The overall
readiness of the ship will be served best by
avoiding the scheduling of underway training
exercises during periods of winter gales and
high seas.

Upon receipt of the quarterly operating
schedules from the fleet or type commander,
the training schedule is revised to reflect all
significant changes in the previously planned
employment of the ship. Unit commanders, who
act as scheduling officers, should have their
operations officer meet with the training officers
of their ships before the start of each quarter
to coordinate long-range planning. Copiesofthe
current quarterly training schedule should be
posted on the crew’s bulletin boards forgeneral
information and guidance of all hands. Figure
4-6 illustrates a typical page of a long-range
training schedule, prepared on OpNav Form
1500'30. N

Quarterly Training Plan

If a ship’s employment schedules are rea-
sonably firm, the Quarterly Training Plan can
be initially made out three or four weeks in
advauce of a given quarter, with greater detail
added as the schedule finalizes. The purpose of
this plan is to set forth in significant detail the
objectives of the ship’s training for a given
quarter as based upon the long-range schedulé,
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GENERAL RECORD (Type 1) First Quarter FY 19-

Figure 4-6.~Sample long-range training schedule.
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The preparation of the quarterly training planis
the responsibility of the training officer who
submits the schedule after consultation with the
training board and commanding officer at the
beginning of each quarter.

Figure 4-7 is a sample quarterly training
plan., The discussion which follows is based on
the entries shown in the sample,

The General Record (Type I) lends itself
perfectly to the quarterly plan, Addition of
another one-inch column to the left of those
already provided will accommodate five weeks
of scheduling, Three of these forms are needed
in each quarterly schedule as one form covers
only a one-month period,

Items 1 and 2 (fig. 4-7) are self-descriptive
and based on entries found in the Fleet/Type
Commander’s Quarterly Employment Schedule.
Item 3 indicates any pending personnel, ma-
terial, lower decks, inspections, while item 4
shows special concurrent requirements the ship
may encounter (reserve cruise, opposed sortie,
EWEX). Item 5 is self-explanatory, Item 6 in-
dicates either by long title or number the team
training for a given week, Item 7 shows indi-

vidual training by course number. Item 8 indi-"

cates planned GQ or other exercises such as
Condition III watches, abandon ship, and man
overboard. Items 9 and 10 show, by department,
the basic area of training (medical, nuclear de-
fense) and specific training analogous to each
department, Training canbe indicated by lecture
or by a ghipboard training key, if used.”

Item 11 indicates any specialized lectures.

the crew might receive, other than those in a

‘‘basic training’’ category. Career counseling -

falls into this category. Item 12, used for of-
ficer’s training, is self-explanatory. Item 13
shows the major emphasis for training in any
given week, Items 14 and 15 indicate expected
and attained training levels (Advanced, Inter-
mediate, Basic, Not-Ready), with item 15 to be
filled in at the end of each week, reflecting the
success of the week’s work. ‘Item 16 displays
any scheduled non-professionaltraining (USAFI)
group courses, Any major shipboard evolution
would be displayed in item 17; this includes
boiler cleaning, washdown, and topside painting.

Weekly Training Schedule

The Weekly Training Schedule gerves as a
‘guide for the ship’s training effort during each
weekly period. It shows the same information

70

ENGINEERING ADMINISTRATION

that is. carried on the long-range training
schedule plus detailed plans for the following:

1. Operational drills and team training.

2. Division and interdivision instruction
periods, .

3. Officer training periods.

Since the form (fig. 4-8) provides for listing
major maintenance activities, tests, and inspec-
tions, it can function also as a Plan of the Week.
In major combatant ships, the weekly training
schedule may be limited in scope to individual
departments at the discretion of the commanding
officer, and may be modified as desired,

The basic data needed to firm up each week’s
schedule will already have been recorded in
other schedules. It is necessary only to make
adjustments resulting from changes of plans for
any items shown on the long-range schedule
(and on which the tentative schedules for division
drills and instruction periods have been based),
and to assignfirm hoursofeachday during which
the drills and instruction periods will be con-
ducted.

A suggested seven-step procedure for co-
ordinating the preparation, execution, andreview
of the weekly training schedule is outlined as
follows;

1, About the middle of each week the training
officer should consult with the executive and
operations officers to determine the changes
necessary in the plans shown on the long-range
schedule for the coming week. There are a
number of reasons why the predictions shown
on the long-range schedule may not fit actual
circumstances. The training officer should
make necessary changes in the long-range
schedule and then enter these data on the first
eight linesof the weekly training schedule (OpNav
Form 3500-21). Any blank space in the first
eight lines may be usedto enter overflowentries
from another line (fig. 4-8).

2. All division officers should meet with the
training officer for a short scheduling session
to firm up entries on the next week’s schedule
for division drills and for division and inter-
division instruction and officer instruction
periods; Insofar as practicable, school call for
all divisions should take place at some time
during the. day so that the divisions will not
interfere with one another (for example, one
division operating power tools while another has
a lecture inside. the echoing bulkheads), How-
ever, divisions should not be forced into the
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Figure 4-8,~Sample weekly training schedule,

same pattern if this will interfere with other to the training officer, who should make a final
planned division activities. check of all entries to ensure that they are
3. The filled in schedule ahould be returned properly coordinated. He then should submit
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the completed rough schedule to the executive
officesr for final approval. <

4. The approved schedule should be typed
and copies distributed to the OOD (original
copy for master file), the wardroom bulletin
board, CPO quarters, bulletin board outside
ship’s office, and to such other areas as may
be desired.

5. The schedule for each day should be in-
corporated into the published plan of the day,
incorporating any last-minute changes.

6. If an event is completed in accordance
with the weekly training schedule, the quarter-
master of the watch should make no notation on
the master copy; but if any scheduled inspection,
competitive exercise, GQ period, oroperational
drill is not completed, he should make a notation

on the face of the weekly schedule. The item.

not completed may be circled or otherwise
marked and an explanatory note added. The
OOD i8 not expected to monitor the completion
of division and interdivision instruction periods.

7. The marked-up master copyofthe weekly
schedule should be returned to the training
officer at the end of the week and filed in a
three-ring binder for future reference and
analysis.

Names of instructors and places where lec-
tures and movies will be held should be shown
on the weekly schedule when space permits, or
on an attached list which can also be published
in the plan of the day.

NAVAL SCHOOL TRAINING PROGRAM

Only the Naval School Training Program
which supplements the shipboard training pro-
gram is discussed in this chapter. Except for
such types of training as may be assigned other
commands, the Bureau of Naval Personnel is
responsible for the naval school training pro-
gram applicable to the personnel of the engineer-

ing department. The school training program

for which the Bureau of Naval Personnel is
responsible provides officer training, enlisted
training, functional training, and officer candi-
date training. The Formal Schools Catalog,
NavPers 91769 (revised), presents a compila-
tion of general information concerning courses
conducted at training activities which receive
primary support from the Chief of Naval Per-
sonnel. The catalog also contains information

. -concerning colleges under joint command,

foreign staff colleges and schools of other
branches of the armed services in which the
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Chief of Naval Personnel is granted a student
quota.

OFFICER TRAINING

Ofticer training includes advanced education
of commissioned officers at the Naval War
College and at three other colleges operated
jointly by the Army and the Navy; postgraduate
training at the Naval Postgraduate School, and
at associated civilian universities; and special
and technical training (such as damage control,
NBC warfare defense, electronics, and naval
justice) conducted at Naval Schools.

A complete understanding of our nation’s
policies and the correct conception of the
strategy necessary for success in national and
international enterprisesare essential for higher
command. It is considered necessary that every
career naval officer possess a thorough knowl-
edge of the principles and methods of naval
strategy and tactics and of joint operations with
other branches of the Armed Forces. He must
have sufficient knowledge to correctly interpret

the strategic and tactical decisions of the na-.

tion’s leaders.

Four command and staff schools provide
courses of advanced education for commissioned
officers:

1. The Naval War College in Newport, Rhode
Island, an activity under the supervision of the
Chief of Naval Operations.

2. The Armed Forces Staff College in Nor-
folk, Virginia, a joint college under the technical
direction and supervision of the Joint Chiefs of
Staff,

8. The Industrial College of the Armed
Forces in Washington, D.C., a joint college
under the jurisdiction of the Joint Chiefs of
Staff, with the Army responsible for budget and
maintenance.

4, The National War College in Washington,
D.C., a joint college under the technical direc-
tion and supervision of the Joint Chiefs of Staff,
with the Army responsible for budget and mainte-
nance.

The Navy provides postgraduate training in
mihy fields for selected commissioned officers.
Postgraduate education is not necessarily a de-
viation from a career of unrestricted general
line service, nor is it a prerequisite for a
successful career as aline officer. Unrestricted
li=e officers who have completed a postgraduate
education, however, normally serve one or
several tours of duty in the field of their
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postgraduate study, incident to sea-shore rota-
tion. Postgraduate education is conducted at the
Naval Postgraduate School in Monterey, Cali-
fornia, and at participating civilian institutions
of higher learning.

Special and technical schools for officers
provide courses normally attended by junior
officers and range from 1 week to 12 months in
length. The special training course for officers
conducted at the Naval School, Boilermen, Class
B, in Philadelphia, is8 of particular interest to
officers of the engineering department. The
course is comprised of the first 2 1/2 weeks
of the Class B course and serves to acquaint
officers with the operating principles of naval
boilers.

ENLISTED TRAINING

BuPers-controlled schools for enlisted per-
sonnel are designed to provide training for in-
dividuals at successively higher levels. Naval
Schools, Class A, cover the ground work for
general ratingsandthe curriculums include most
of the technical qualifications for advancement
to petty officer third class. Naval Schools,
Class B, provide formal training in technical
qualifications for advancement in rating to first
class and chief petty officer, while Naval Schools,
Class C, provide special training inaparticular
job qualification or skill. U, 8. Naval Schools, .
Class P, provide special preparatory or basic
training. The Naval School, Class P, at Great
Lakes, Illinois, provides a course of instruction
in basic electricity and in basic electronics.

The Chief of Naval Personnel controls the
assignment of personnel for instruction at en-
listed schools. He may direct the transfer of
personnel (1) by assigning quotas to commands
afloat, (2) by assigning quotas for newly enlisted
personnel upon completion of recruit training,
and (3) by designating personnel as a result of
their own requests.

Naval Schools, Class A, providetraining for
advancement to various ratings iacluding those
of electrician’s mate, interior communications
electrician, machinery repairman, machinist’s
mate, engineman, boilerman, shipfitter, and
yeoman. Naval Schools, Class B, provide train-
ing for advancement in various ratings including
those of electrician’s mate, interior communi-
cations electrician, boilerman, - machinery
repairman, and yeoman. Naval Schools, Class
C, provide special training for many ratings of
the engineering department in such subjects as
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air conditioning, refrigeration, compressed
gases, internal combustion engines, interior
communications, motion picture equipment,
leadership, methods of instruction, and welding.

FUNCTIONAL TRAINING

Functional training provides instruction for
officers and enlisted personnel (often as a team)
and consists of training in specialized functions
which do not fit into the normal pattern of other
schools for officers or enlisted personnel. Some
functional training activities are under the ad-
ministrative control of the Chief of Naval Per-
sonnel and others are administered by Fleet
Commanders but receive support from the
Bureau of Naval Personnel. )

Naval functional training activities providea
variety of courses including courses concerning
damage control, engineering, deep sea diving,
and nuclear power. The following fleet training
activities provide short functional training
courses of interest to engineering personnel:
(1) Fleet Training Centers (Norfolk, Charleston,

-Newport, and San Diego); (2) Naval Submarine

School (New London); (3) Fleet Submarine Train-
ing Facility (Pearl Harbor); (4) Naval Amphibious
School (Little Creek); and (5) Destroyer School
(Newport).

NAVY ENLISTED SCIENT!*IC
ETUCATION PROGRAM

The Navy Enlisted Scientific Education Pro-
gram (NESEP) was established to provide for
the education of highly qualified personnel inthe
Scientific and engineering fields, to cope with
the problems and complexities of modern war-
fare. NESEP provides an uninterrupted (includ-
ing summer sessions) 4-year college education
leading to a commission in the U. S. Navy. The
program is avalilable to certain highly qualified
enlisted personnel. Colleges in 21 states par-
ticipate in the program and assignment to a
certain college is made onthe basis of individual
preference, legal residence, and local conditions
such as personal problems which might pertain,
Students maintain their enlisted status while
enrolled in the program and will be eligible for
advancement in accordance with the normal
procedures applicable to other enlisted person-
nel, including servicewide examinations. Upon
completion of the 4-year course of instruction
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(baccalaureate level), graduates will be ordered
to Officer Candidate School, Newport, or the
Naval School, Pre-Flight, Pensacola, Upon suc-
cessful completion of the officer candidate or
pre-flight course, students, if qualified, are
commissioned in the U. 8, Navy ina category
commensurate with the needs of the service,
The quota for NESEP is set annually by the
Chief of Naval Personnel, Applications for the
program are requested annually in accordance

%

with the latest revision of BuPers Instruction
1510-690

Selectees receive preliminary intensive in-
struction at the U, S, Naval Preparatory School,
Bainbridge, during the summer preceding their
college entrance. Prior to being transferred to
a college, each selectee must have obligated
service of 6 years; uponcompletionof the second
year of college, he must agree to extend his
enlistment for 2 additional years.
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CHAPTER 5
SHIP MAINTENANCE

Maintenance of 3hips can be divided into two
broad categories: preventive mwaintenance and
corrective maintenance, Preventive maintenance
consii <8 of routine shipboard procsdures de-
signed to increase the effective life of equipment
or forewarn of impending troubles. Corrective
maintenan~e includes procedures designed to
analy.vs and correct’ material defects and
troudles, The main objective of shipboard pre-
ventive maintesance is the prevention of break-

down, deterioration, and malfunction of equip-.

ment. If, however, this objective isnot reached,
the alternative objective of repairing or replacing
the failed equipment—corrective maintenance—
must be accomplished.

Shipboard maintenance programs in the past
have varied from one command to another, re-
sulting in various degrees of operational readi-
ness. A relatively new, uniform system o!
scheduling, recording, reporting, and managing
ship maintenance is now in use. This system,
the Navy Maintenance and Material Management
(3-M) System, was initially installed in the
engineering departments of selected ships; the
system has now been (or soon will be) Installed
in all departments of all accive chips.

The basic purpose of the 3-M System is to
increase the operational rea:iness of the fleet

- through a planned system of scheduled (preven-

tive) maintenance. Toaccomplish thie objective,
the 3-M System standarizes preventive mainte-
nance requirements, procedures, and reports
on a fleetwide basis. Once the 3-M system is
installed and working, it will probably be noticed
that many maintenance requirementsare simpli.
fied as well as standardized.

Although the 3-M System standarizes pre-
ventive maintenance, it also establishes specific
maintenance requirements for the systems,

subsystems, and equipment on each ship. In .

other words, the 3-M System is individually
tailored to each ship. An example may help to
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fllustrate this point. Before the establishment
of the 3-M System, there was a general pre-
ventive maintenance requirement to ‘‘sample
and inspect lube oil weekly’’ on all auxiliary
turbines. Uader the 3-M System, this require-
ment is specifically spelled out for each turbine-
driven auxiliary (main feed pump, feed booster
pump, condensate pump, and forced draft
blowers) installed on each ship. When the 3-M
System is installed on a ship, therefore, itis no
longer necessary for ship’sforce totake general
maintenance requirements and apply them to
their own equipment; instead, the requirements
are made specific for every system, subsystem,
and component that is actually found on that
particular ship.

The 3-M System is relatively simple, logical,
and easy to follow. Like most systems, how-
ever, this one i8s not foolproof and it will not
run by itself. The 3-M System imposes certain
definite responsibilities on everybody aboard
ship, from the commanding officer on down.
When working with the 3-M System, one should
understand what the 3-M System is designed to
accomplish and understand the details of opera-
tion of the system, adhere to the schedules
established by the 3-M System, make neat,
accurate, and complete untries of all required
data on all required forms, and keep informed
of changes that occur in the 3-M System.

The information given in this chapter is as
up -to date as possible :t the time of writing
(1968). However, it ie important to realize that
the 3-M System is still quite new and subject to
change. Since the 3-11 System will undoubtedly
have far-reaching consequences onall shipboard
maintenance, every effort must be made to eep
up with new developments in the program. The

.basic source of information is the Majintenance

and Material Management (3-M) Manual, OPNAV
43P2, of March 19%5 zané; of course, all later

changes, supplerents, or revisions that may be
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issued). Other sources of information on the
3-M System include OPNAV INSTRUCTIONS
and directives issued by the type commander.

The 3-M System includes the Planned Mainte-
nance Subsystemn (PMS) and the Maintenance
Data Collection Subsystem (MDCS). On repair
ships and tenders, a Manhour Accounting Sys-
tem is also included. This chapter presents an
overall view of the 3-M System.

PLANNED MAINTENANCE SUBSYSTEM

Since the Planned Maintenance Subsystem
deals with scheduled preventive maintenance
rather thau with corrective maintenance, it is
important to understand the use of these terms.

PREVENTIVE MAINTENANCE is the sum of
those actions performed on operational equip-
ment that -contribute to uninterrupted operation
of the equipment within design characteristics.

CORRECTIVE MAINTENANCE is the sum of
those actions required to restore equipment to

an operational condition within predetermined,

tolerances or limitations.

The Planned Maintenance Subsystem estab-
lishes certain minimum maintenance require-
ments for each system, subsystem, or compo-
nent, Inestablishing these minimum maintenance
requirements, all applicable documents (the
Naval Ships Technical Manual, manufacturers’
technical manuals, and drawings) are critically
examined and evaluated. If maintenance require-
ments are found to be unrealistic or unclear,

they aré modified or completely revised before -

being incorporated into the PMS.

It is possible thatthe preventive maintenance
prescribed in the PMS may be in conflict with
that prescribed in other official documents. If
such a conflict exists, remember that the PMS
takes precedence over any and all other docu-
ments, including the Naval Ships Technical

Manual, the manufacturers’ technical manuals,

and the applicable drawings.

It should be noted, however, that the PMS
does NOT cove' certain operating checks and
inspections that are required as a normal part
of the regular watchstanding routine. For ex-
ample, such items as hourly pressure and
temperature checks or routine oil level checks
will not be listed as maintenance requirements
under the PMS. Even though these routine
operating checks are not listed as PMSrequire-
ments, . they must still be performed in accord-

ance with all applicable instructibns.

The Planned MaintenanceSubsystem is e = ed
upon the proper utilization of PMS Mamne e ——m B =<
Maintenance Requirement Cards (MRCs) .. == xaxd
schedules for the accomplishment of pl=m e wvraxed
maintenance actions.

PMS MANUAL

A master PMS Manual is furnished to  ——————————ma ch
ship as part of the installationof the 3-IVE =S -~
tem. The master manual contains the mimni == 2T
planned maintenance requirements fox ————— I
maintainable system, subsystem, and com < nam—— - < nt
installed in that particular ship. The M ——— ==t exr
manual contains a section for each departxraswr——————mm <<= w2t
the departmental sections are kept in thhe 2 = T —F
partmental offices and are used by depar- € = < nt
heads in planning and scheduling departrxrz e want=al}
maintenance,

The engineering department PMS Manum_————=m= B is
sectioned by maintenance groups. In the IE—————NAS,
a maintenance group is defined as a grow > of
people who work together for theaccomplisin = < nt
of maintenance requirements onassighed e« = S x>
ment, under the supervision of 2 maintexrmm-—_ ——m wxace
group supervisor (a petty officer). The n = ——rwTB>ex
of maintenance groups varies according ter——w—» *The
size and type of ship. Applicable portions «———=-— the
engineering department PMS Manual are I e——=——-apa® in
the working space for each engineering degp———-—n wrt -
ment maintenance group.

The engineering department PMS NMI—smmssms wauwzal
contains introductory information, lists of e Tl «— < —
tive pages, and a number of Maintenance IME —— —mwwclex
Pages. There is one Maintenance Indeaxx TTTTEE e
(MIP) for each system, subsystem, or com p>»r«——————s=wanent
involved.

Figure 5-1 shows a Maintenance Indeaxx — SEF~-—a ge
(MIP) taken from a typical PMS Manual — “xXhe
MIP identifies the system,subsystem, or «————w>>xw>2—
ponent involved and gives a short descript & -—assssr——»xw oOF
each maintenance requirement. The coOIM. — = EmE WA
marked ‘“M.R. No.” gives the number oS~ tThe
maintenance requirement. This numbex- = a
combination of a letter, which indicates the——— K xe-—
quency of the maintenance requirement, ——eeessar waci a
number, which indicates the sequerce oS *he
maintenance requirements. Thefreque'acy R essssssr— 4% e x
codes are:

D-Dally

W—Weekly

M- Monthly

Q—Quarterly

S—Semiannually

A-—Annually

m
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- o Systom, Subsystom, or Compencnt pad o
HP Air Compresscr ”

1/84(4934 D] 1. Measure crankcase o1l level.’ o1 | m | 0.1 | Mone ‘
118414935 Wl 1. Operete compressor by power. W-l w2 0.5 D-1 :
2. Blow down ell eir fleske, ;
L ssparstors, and filters. - :

. ) _ | 3. 8anple and inspect lubs oil.
pzrrval Mjlo” M| 1. utz relief velves by hand. M-l | W3 0.1 Kone
— fmcm 84 |w37fq| 1. Glean suction filter. Q-1 | M@ 0.5 None ?
. 1 2. Test inlet and outlet velves by . ;
.‘operetion. i
) 3. Test tempereture switch by 5
. operetion. !
4.- Test sutomatic start and stop !

switch by operetion.
ke fzzvcn {94 [s519|Q| 1. Drein and clean crankcase. Q2 | w2 | 2.0 Kone
‘ : 2. Clean oil filter N 2.0
T 3. Clean crankcase vent.
r -me_lllm 938|Q| 1. Sound and tighten foundation bolte.| Q-3 | m 0.2 Kone
¢ ~| . Inspact eix flesks, separetors, _ “

and ptptn; for externdl corrosion.

. r——_— —

.

AP [ERZFCH1| 8413743 8§ 1, Impect 4th'stage cooler and _ 8-1 | e 4.0 None
discharge piping for oil and carben
sccumuletions.
AP [R22FCH] | 84 493* Al 1. Rsnew air filter and clean A-l w2 3.0 Nors;, :
. ~ streiners. i
i 2. Test eir system under full working |
pressurs. - o !
3. Test 3000-300 plt and 3000-100. plt : > {
reducers. - ;
AP gz2YCH]| 84| 4940 l. Inspect '1num1"pirt‘| for wear. c-1 );: ;g.; . None
up:mu 84 49_61 d 1. Test relief vu_ivu by pressurs. 1 Cc-2 _'u 1.3 None 'l‘

| mm 5-1.~Maintsnacece isdex Page.
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C=Overhaul Cycle
R--Situation Requirement (Every 100 hours,

after 600 hours of steaming, before light-

ing off, etc.)

The first daily maintenance requirement is
identified as D-1, the second as D-2, the third
as D-3, and so forth, Similarly, the first weekly
maintenance requirement is identified as W-1,
the second as W-2, and so forth,

The Maintenance Index Page (MIP) alsogives
the rate or rates recommended to perform the
maintenance requirement, theaverage manhours
required to perform the maintenance, and any
related additional maintenance actions to be
actomplished before, in conjunction with, or
after the scheduled maintenance requirement.

Because shipboard applications of the PMS
vary slightly from one ship to another, the in-
formation found on the MIPs regarding rates
recommended to perform the maintenance and
the average time required for the task requires
some clarification. The maintenance tasks are
actually performed by available, capable per-
sonnel; the rate or rates listed on the MIP are
to be used as a guide rather than as a definite
requirement. The average time listed onthe MIP
does not take account of the time required to
assemble the necessary tools and materialsnor
the time required -to'clean up the area and put
away the tools after the maintenance task has
been completed, It is important to remember
that no maintenance action is really finished
until all tools and equipment have been put
away and the area has been cleaned.

MAINTENANCE SCHEDULES _

Scheduling of planned mainienance under the

PMS is accompuehed through the use ofvarious
schedules, ~ .
. - The CYCLE" SCHEDULE -shown “in figure
6-2, is a visual cisplay of preventive mainte-
nance requirements based on the overhaul cycle
-of the ship. The cycle schedule contains the
following information:: -

1. The Mainteiance. Index Page Number of

. each item, taken from the PMS Manual,

2, A listing, by maintenance group, of all

- equipment on board that requirea preventive
.maintenance,

: 8. ScheduUng of the semiannual annual, and
overhaul cycle maintenance requirements "into

“quarters after overhaul.” ‘- .

4, Quarterly, monthly, andeitmtior\mainte- i
nance - requtrements tha.t must: be echeduled

wute
ract

™ 0D
am 43N0

SCHEDIR L AS INDICAYED

UARTTA AFTEA OVERRAA

g

AUKIL IARY

. r
10 "

GUARTLK

CACH

$700 STEEMING UNIT

A). a4 |30.32 crcain | 3482

POAT STEERING UNIT

AVE
Ad AS 34,82 crcain

79D EMERAENCY
DIISEL EngiNE

AFTER EMERGENCY
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WP AIR CONP.

Al
CILCBIN | A2 A
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{1}
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€IS | AJAS 1)
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LATHE & DRILL PARSS

2]
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At

OIESEL OIL PURIFIER

A0

EMERGENCY
PINE PYNP

PORTABLE GAS
OAIVEN PUNP R.300
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LU Y R
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Figure 5-2,—-Cycle schedule. _
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every quarter. (Monthly requirements must be

scheduled every month of the quarter.)

The cycle schedule is maintained in the de-
partmental office and is used by the department
head for preparing the quarterly schedules,

By definition, the day a ship leaves the ship-
yard is in the first quarter after overhaul, A
ship is not necessarily expected to perform all
of the planned maintenance listed for the first
quarter after overhaul, but the amount performed
must be in proportion to the time remaining in
that particular quarter. The steps to follow in
using the cycle schedule can best be explained
by reference to figure 5-2. Consider, for ex-
ample, the planned maintenance requiredfor the
#1 main refrigeration unit. &5 indicated on the
cycle schedule, a briefdescriptionof the mainte-
nance required may be found on page A-6 of the
Planned Maiiitenance Subsystem Manual. From
the cycle schedule, it isapparent that the mainte-
nance must be scheduled as follows:

M1 and M2 Each Month

Q1 Each Quarter

81 2nd, 4th, 6th, 8th, 10th, and 12th
quarters after overhaul

3rd, Tth, and 11thquartersafter
overhaul

4th.quarter after overhaul (de-
noted by the numeral ‘‘4” jn
parenthesis on cycle schedule).

The QUARTERLY SCHEDULE is a visual
display consisting of two. identical quarterly
schedule forms, one, such as shown in figure

Al and A2
Cl and C2

5-3, for the current quarter and one for the sub- -

Sequent quarter. The quarterly schedule. which
is a very important part of the PMS, is prepared
by the department head in conjunction with the
division officers and maintenance group super-
visors. The quarterly schedule, which is updated
weekly, provides a ready shipboard reference
for the current status of preventive maintenance
for each maintenance group. Each quarterly
schedule contains: =~ o ‘

1. A block for the maintenance group in-
volved, = B . :

‘2. Blocks in which to insert the current
year, quarter after overhaul number, and months.

3. A block in which to write the ship’s em- -
ployment schedule. This block is divided into .

days by tick marks, in order to allow for an
atcurate picture of the ship’s operating schedule.
Scheduling of maintenance myst be inaccordance
with the requirements of ship operation. :

4. Thirteen columns, one for each week in
the quarter, for the scheduling of maintenance
requirements on a weekly basis throughout the
three-month period. Note that the quarterly
schedule bears no relationship to installation
date. The date a ship leaves overhaul is the
first quarter after overhaul. Shipsleaving over-
baul late in the quarter are not expected to
complete all preventive maintenance duringthat
quarter, but they should accomplish a propor-
tionate share based upon the time remaining in
the quarter. ‘ .

The quarterly schedule is displayed next to
the cycle schedule, in a visual display holder
known as the maintenance control board, and is
used in the following way:

1. The blocks at the top of the schedule are
filled in with the appropriate information.

2. The quarterly employment schedule of the
ship is filled in. A line is drawn through the
tick marks for the anticipated ‘“‘at sea’’ days.

3. The maintenance requirements are tran-
scribed from the appropriate ‘“quarter after
overhaul”’ column of the cycle schedule to the
specific week on the CURRENT quarterly
schedule when the work can best be accom-
plished. SUBSEQUENT quarterly schedules are
placed to the right of the current quarterly
schedule to provide continuity.

4. At the end of each week, the maintenance
group supervisgor crosses out (with an X) allthe
maintenance requirements that have been ac-
complished and circles all requirements that
have NOT been accomplished. All circled re-
quirements must be rescheduled, The mainte-
nance group supervisor uses the weekly schedule
to perform this weekly updating of the quarterly
8chedule, .

5. Any semiannual, annual, or overhaul cycle
requirement that cannot be accomplished during
the current quarter must be rescheduled on the

subsequent quarterly schedule.

6. The completed quarterly schedule is re-

‘moved from its holder and retained as a record

of preventive maintenance accomplished, at the
close of each quarter. The quarterly schedule
may be discarded at the beginning of the second
quarter after the nextfoverhaul, .
- 7. The subaequen“);quarterly schedule is
moved to the left to become the new current
quarterly schedule, and a new subsequent quar-
terly schedule is posted, - S C
The WEEKLY SCHEDULE (fig. 5-4) is a visual
display. of pveventive maintenance required
within a maintenance group work area. The
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weekly schedule posted in each maintenance
group work area is used by the maintenance
group supervisor to assign specific personnel
to perform required maintenance action on spe-
cific equipment.,

The weekly schedule provides the following
information:

1. A list of components in the working area.

2. A roster for assigning maintenance re-
qulrements to specific personnel, by name.

- 3. Reference to the Maintenance Index Page
(MIP) in the Planned Maintenance Subsystem
Manual.

4. Columns for the days of the week. The
daily and weekly maintenance requirements are
preprinted in these columns; the other mainte-
nance requirements are written in by the mainte-
nance group supervisor.

5. A column for listing outstanding repairs
and preventive maintenance checks due in the
next 4 weeks. This column allows the mainte-

nance group supervisor to list equipment cor- |

rective maintenance actions that are outstanding
because they are beyond the capacity of ship’s
force, cannot be performed because of lack of
spare parts or tools, or for other reasons. The
repairs listed in this column are phasedinto the
workload and accomplished in conjunction with
regularly scheduled maintenance, as time and
circumstances permit.

The weekly schedule is used. in the following
way:

1. The maintenance group supervisor as-
signs work to individuals, by name; he utilizes
the current quarterly schedule to obtain the
maintenance requirements (other than daily and
weekly) that should be scheduled for this par-
ticular week. He enters these maintenance
requirements in the appropriate personrel nne
of the appropriate daily columns.

2. Each man assigned is responsible for
completing the work asslgned on t.he day it is
". scheduled.

3. When the maintenance group supervisor
ascertains that the work has in fact been com-

pleted, he crosses out (with an X) the mainte-

nance requirement_number on the weekly
schedule. If the maintenance requirement cannot
be completed onschedule, the maintenance group

supervisor circles the maintenance requirement -
nymber on the - ‘weekly schedule All circled

items must be rescheduled, °
. 4. The maintenance group aupervisor fills
in the column provided for outatanding repalrs

ST

5. At the end of each week, the maintenance
group supervisor brings the quarterly schedule

" up to date by comparing it with the weekly

schedule and crossing out completed items and
circling items not completed.

MAINTENANCE REQUIREMENT CARDS

Maintenance Requirement QCards may be
thought of as the basic tools of the PMS. Each
Maintenance Requirement Card (MRC) defines
the preventive maintenance task in terms that
allow everyone to know what is required inper-
forming the job, standarizes the procedures for
doing the job in the bestknown way, and expedites
the accomplishment of the task by listing the
tools and materials needed and the safety pre-
cautions that should be observed. There is a
separate Maintenance Requirement Cardfor each
maintenance action required on each system,
subsystem, or component.

A Maintenance Requirement Card is shown
in figure 5-5. As maybenoted, an MRC contains
the following information:

1. A word identification of the equipment

' (system, subsystem, and component),

2. A maintenance requirement number (M.R.
Number) consisting of the Maintenance Index
Page number and the frequency and periodicity
code (D-3, W-1, Q-2, etc.).

3. Any related maintenance requirements.
A related maintenance requirement is one that

is related to the task being done in such a way

that the tasks may be done at the same time in
order to save time, money, and effort. :

‘44 A description of the maintenance require-
ment. This is a brief statement of the mainte-
nance action to be accomplished.

5. The rate or rates that are recommended
for the accomplishment of the garticular
maintenance action, together with the average
manhours and the average total time required
to perform the maintenance action,

6. A list of special safety precautions, over
and above the usual safe practices, that spe-
cifically apply to the particular maintenance
task.

7. A list of the specific tools, parts, and
materials required to do the job properly.

8. The detailed, step-by-step procedures to
be followed ‘in order to accomplish the mainte-

. nance action in the best known manner.

9. The card control number. This number
(which also appears on the appropriate MIP)

=59
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SYaTEM COMPONENT WA NUMSER
HP Alr Comprsssor
Auxilisry A-) w-1
_ FRAS
SUSSYSTEM RELATRO M A. RAYES M/
Comprassed Alr D-1 2 0.5

M.A. DESCRIPTION

1. Opersta compressor by power.
2. Blow down sll air flssks, sepsrators, and

TOVAL M/M(

9.5
filters. CLAPSED TIME,
3. Sample snd inspect lube oil. 0.%
SAFETY PRECAUTIONS
1. Obssrve standard safaty p tions.

2. Enaurs high-pressure sir compressor is sscured vhils
messuring oil levsl.

fr—
TOOLS, PARTS, MATERIALS, TEST EOULP MENT

1. 6 oz Bottle

[ PROCIDURE
Prelisinery
s. Ensure high-prsssurs sir
messuring oil lavel.

1. Opsrsts Comprsssor by Power.
8. Removs dipatick and messurs oil lavel. Ses cerd D-1.
b. Opsrste unit snd obsarve prassure.
c. Obssrvs for unususl noisss in unit,

2. Blov Down All Air Flaske, Seperators, snd Filtegs.
8. Open drasin valvas on all eir flesks, eeplnton.
and filter snd drain condanssts.

3. Sampls and Inspect Lubs Ofil.
8. Drav lube oil sample in sample bdottls.

b. Allov sampls to eattls for 1/2 hour.
¢+ Inspect for watar and ssdiment,

ap {s d vhils,

scey| v8 [ 10| a222 tNI

LOCATION
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Figure 5-5.—~Maintenance Requirement Card.

should be referred to in any correspondence

concerning the Maintenance Requirement Card,
10. The location of the unit or component to
be worked on.

' 11, In some instances, the MRC contains
blanks that must be filled in by ship’s force to
indicate limiting speede, tolerancee, pressures,
and other information needed for the proper
executica of the maintenance task., This type of
information is filled in by ship’s force because
the information varies from ship to ship.

A complete working set of Maintenance Re-
quirement Cards is kept in a special container
located in the maintenance group working area,
The MRCs should be used as follows: -

1, Remove the. applicable MRCs from the

.worktng set. :

2, Obtain the listed tools, parts, and ma-
terials,

3. Perform the maintenance requirement in
accordance with the steps listed on the MRC.
Observe the listed safety precautions and all
other normal safety precautions required for
the type of task.

4. Correct any deficiencies noted duringthe
performance of the maintenance requirement;
report any such deficiencies to the maintenance
group supervisor.

5, Return the MRC to the container after
the job has been completed.

6. Cross off the accomplished maintenance
requirement on a weekly schedule. (This should
be done by the maintenance group supervisor.)

7. If any casualty, potential casualty, orde-
fect is noted during the performance of the
maintenance action, report this fact to the
maintenance group supervisor,

A master set of Maintenance Requirement
Cards is maintained in the departmental office.
This master set should be kept up to date in
every respect. If a card from the working space
becomes mutilated or lost, a new card can be
made from the master set’ and used untll a new
card can be obtained, .

PMS FEEDBACK REPORT

The PMS Feedback Report, OPNAV FORM
4700-7, is shown in figure 5-6. This form is
deeigned to report any discrepancies or sug-
gested improvements in the PMS as installed

-aboard ship, The report is to be filled out by

the man who discovers the discrepancy or sig-
gests an improvement, signed by the command-
ing officer or his.designated representative, and
mailed via the type commander to the appro-
priate field office listed on the reverse side of
the originator’s copy of the form. Atlantic Fleet
ships use the Norfolk address and Pacific Fleet
ships use the San Diego address.

. When submitting a feedback report, be sure -

it is filled out completely and legibly. Hand-
written - copies ‘are acceptable, but a ballpoint

pen must be used to ensure that all copies are,
legible. Instructions for filling out the feedback

report are listed on the back of the form and
are discussed here for the purpose of clarifi-
cation. .

- The TO" une must be completed with the

" appropriate (San Diego or Norfolk) address. In

the “FROM?"’ line insert the hull number of the
ship (DDG 11, DD 789, AD 36, etc.); and in the

7
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Figure 5-6.—Feedback Report (OPNAV
Form 4700-7).

“VIA” line indicate the type commander. The
date will be the day the discrepancy is dis-
covered or an improvement i- suggested, The
serial number indicates the number of feedback
reports sent in hy the ship.

The blocks concerning the system, subsys-
tem, component, M.R, number, and the card
control number should be filled in with infor-
mation from the appropriate MIP and/or MRC.
If the MRC or MIP is missing andthe card con-
trol number is not available, the equipment

should be identified by itsname and its APL/CID

or AN number, -The APL/CID number identifies
the parts list for the equipment and is found in

the index to the Coordinated Shipboard Allowance
List (COSAL), The ‘‘Technical Puklications”

block in the “Discrepancy’’ sectionof the report
is intended to include all Naval Ship Systems
Command and Naval Ordnance Systems Com-
mand publications. In the event that any of these
are in error, identify the publication number,
volume, revision, date, change number, page,
paragraph, and/or figure,

Prior to the distribution of the report (as
indicated on the original and each of the four
carbon copies), check it for completeness. The
discrepancy should always be explained clearly
and a suggestion for its correction must always
be offered.

MAINTENANCE DATA COLLECTION
SUBSYSTEM

At the time of writing (1968) the Maintenance
Data Collection Subsystem (MDCS) isundergoing
an evaluationthat may lead to substantial changes
in the system. The basic purposesof the system
will remain the same, but a number of details
(including the MDCS forms) may change. The
information given here on the MDCS should

therefore be taken with some degree of caution; .

it will provide a general idea of the MDCS, but
some details may become out of date within the
near future. In general, it is considered likely
that changes in the MDCS will be inthe direction
of requiring more data collection thanis required
under the present system.

The Maintenance Data Collection Subsystem
(MDCS) is designed to provide a means of re-
cording information concerning planned and
corrective maintenance actions. Maintenance
performed is recorded by code in sufficient

detail to permit the collection of a great variety’

of information concerning maintenance actions
and the performance of the equipment involved.
The use of codes in recording and reporting
maintenance actions permits machine process-

- ing with automatic data processing equipment.

‘The system also provides data concerning the
initial discovery of a malfunction, how the equip-
ment malfunctioned, how many hours the equip-~
ment was in operation, which equipment was
involved, what repair parts and materials were
used, what delays were incurred, the reasonfor
delay, and the technical specialty or work center
which performed the maintenance. Each mainte-
nance action is reported in this manner except
for routine preservationactions (chipping, paint-

ing, and cleaning) and daily or weekly mainte- .

nance actions.
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ENGINEERING ADMINISTRATION

The shipboard installation of the Maintenance
Data Collection Subsystem includes a central,
lanctional data collection center. The primary
function of the shipboard data collection center
is to screen all documents for completeness and
accuracy before they are forwarded to the data
processing center. During the screening proc-
ess, the data collection center adds a four-digit
maintenance control number to each document
unless the person doing the task has already
received and entered a maintenance control
number to obtain parts or materials from the
supply department.

The effectiveness of the Maintenance Data
Collection Subsystem depends initially upon the
individual performing the maintenance action
and the accuracy with which it is reported,
Leading petty officers are responsible for en-
suring that all forms used in connection with
the Maintenance Data Collection Subystem are
complete and accurate. Leading petty officers
must also ensure that a form is submitted for
each applicable action and that no action is
reported more than once. '

EQUIPMENT IDENTIFICATION CODE
(EIC) MANUAL .

It is essential that all personnel having any
responsibility for maintenance actionsbe indoc-
trinated in the proper use of the Equipment Code
Manual as it contains many codes used in the
reporting of maintenance actions,. Each major
system is coded and the codes are broken down
to the lowest part necessary for positive equip-
ment identification., The manner in which the
equipment identification code is obtained from
the manual isdescribed inthe following example.

Assume it is desired to determine the code
- for the casing wearing rings and impeller wear-
ing rings of a main condensate pump in the
main steam propulsion system. By referring to
the index pages (section X) of the Equipment
Identification Code Manual, it is found that the

MAIN PROPULSION SYSTEM, STEAMis identi-

fied by the code ‘“Z’’ and the index page will be
‘X -Z-1or2 Byreferringtopage X - 2 - 1,

the subsystem.(in this case the feed and con-.

_densate system) is identified by-the code *'ZQ".
The next step is to turn to the pages of the
manual with the ZQ codes and go down the list
of equipment until the listing for the main con-

densate pump is noticed. Under this listing one

will find the 7-digit codes for the casing wearing
rings and impeller wearing rings. .The first

. Siupboard Mai:utendnce Acﬂons

digit of the code identifies the system, the
Second digit identifies the subsystem, the third
and fourth digits identify the equipment, and the
last three digits identify the assembly, If the
assembly requires further breakdown, the last
digit identifies the subassembly.

In addition to the equipment identification
codes, the Equipment Identification Code Manual
contains other codes and information of equal
importance tothe equipment identification codes,

.Section I of the manual contains general instruc-

tions for the preparationof forms whenreporting
maintenance actions, Other sections of the

_ manual contain additional codes as follows:

Sectionl . Administrative Organizations
Section Il Work Centers

Section IV How Malfunctioned

Section V' When Discovered

Section VI  Action Taken

Section VII Service

Section VIII Source

Section IX  Type Availability

These codes make possible the recording of
a wide variety of information in a relatively
small space, At the data processing level, the
codes permit use of automatic data processing
operations which provide pertinent direct read-
ing information summaries. The summaries can
be profitably employed only if accurate informa-
tion has been recorded; therefore, familiarity
with the coding system is a must and the im-
portance of accuracy in the recording of codes
must be continually stressed,

MDCS DOCUMENTATION

Documentation in the Maintenance Data Col-
lection Subsystem is accomplished by the com-
pletion, as applicable, of one or more standard
forms. Forms used to record and report infor-
mation related to maintenance actions aboard
ship and within repair activities include, OP-
NAV Form 4700-2B (Shipboard Maintenance
Action), OPNAV Form 4700-2D (Deferred Ac-
tion), and OPNAV Form 4700-2C (Work Request).

.

A sample Shiphoard Maintenance Action (OP-
NAV. Form 4700-2B) is shown in figure 5-17,
This form is a single-sheet document used to
record the completion of planned maintenance
actions, corrective maintenance actions, and
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authorized alterations that have beenperformed
at the shipboard level by shipboard personnel.
All planned maintenance actions except daily
and weekly actions must be recorded on this
form. Routine preservation such as chipping,
painting, and cleaning should not be reported.

The weekly schedule shown in figure 5-4re-
flects that WOODS and SMITH completed mainte-
nance requirement A-1, indicated on maintenance
page A-4, on Wednesday. Figure 5-7 shows the
Shipboard Maintenance Action form which
WOODS completed for this maintenance require-
ment, Note that, in addition to giving the date
(14 Apr 1966), the manhours (20.4), and the

" proper codes takenfrom the EIC Manual, WOODS

has given a briet description of the maintenance
performed (in block F) and has signed the form
(block L). His leading petty officer has signed
the form (block M) to indicate the information
is complete and accurate, .

The Shipboard Maintenance Action Form is
also used to report work done aboard ship by

an outside activity which does not report under
the Maintenance Data Collection Subsystem.
When a repair activity such as a civilian con-
tractor or a shipyard (except for regular over-
hauls) which is not under the Maintenance Data
Collection Subsystem provides ship maintenance
assistance, duplicate 4700-2B documents are
prepared. Block 7 of the original document is

"left blank and the code for the assisting work

center is entered on the duplicate. Only those
manhours actually spent by the shipboard per-
sonnel in assisting the outside activity are en-
tered in block 13 of the original; manhours
spent by the outside activity in assisting the
shipboard work center are documented in block
13 of the duplicate.

Deferred Actions

The Deferred Action form (OPNAV 4700-2D)
is a two-sheet form used to report corrective

MAIN ENMCE DA‘I'A COLSECTION
oPRAY

SHIPBOARD MAINTENANCE ACTION

A, SHIP NAME AND MULL NO,/ACTIVITY

USS Do& DP6 /100

14. SERIAL NO.
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